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EDS 'Description
Preface

| PREFACE
o

This manual contains a system description of the Emergency Detection
System (hereafter referred to as _:DS) e.mployed on the Apollo-Saturn 500 Series
Vehicles.

Since ,*he EDS was designed for a manned Apollo-Saturn Vehicle, the

descriptions in this manual are based on the EDS fo_ such a vehicle. For un-

manned vehicles, some of the functions normally performed by a crew are
performed by ground personnel through the use of RF command links. Differ-

ences between the EDS on manned and unmanned vehicles are noted as applicable
#xi the text and on the illustrations.

It has been assumed herein tl_t the user of this manual is generally

familiar with the Apollo-Saturn program and has some knowledge of the pur-
poses of the various sections or stages that compose the Saturn Launch Vehicle

and tt_e Apollo Spacecraft. Where the term Spacecraft is used, it generally

implies the 3 sections of the Apollo Spacecraft (i.e., Command Module, Service

Module, and Lunar Excursion Module) as being a single unit forward of the Saturn
Instrument Unit.

Section I of this manual contains a general system description of the EDS.

This section includes both functional and physical general descriptions. Section

O II covers EDS princ:ples of operation in more detail th_n in Section I. Emphasisis placed on the relay logic used and the sequence of operation. Section IiI con-

rains separate descriptions of each major EDS component. Descriptions are it,-

eluded for only those components that are used primarily for EDS. Section IV

briefly ¢_escribes the ground support equipment available for checkout of EDS.

Section V provides change information for each vehicle as this information is
added to the manual. The Appendixes to 'he manual contain reproductions of the

EDS Interfa---_ Control Documents for Apollo-Saturn Vehicles.

, " HOTICE

Apollo-Saturn Vehicle Data Sheets (hereafter referred to as Data

Sheets) are provided in Section V to supplement the basic EDSt

concepts contained within Sections I through IV of this manual
and must be used in conjunction with these sections.

The Data Sheets are tabulated by vehicle number and are designed

to provide current updated changes to the EDS circuits and the

corresponding operation and sequence changes.

I . ?

.

2- '
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EI_ bescription
SectionI

i SECi+J +:I

GE['IERALSYST[PJDESCrOPTIO.

This secUon brieflydescriL% the purpose of thc normal flightsequencing circuitsofthe vehicle.

the EDS and inclad2sgeneraldescriptior_softhe The time ofdeactivationisdetermined by mission

fun,=tionaiand physicalcl-,aracteristicsof the system, pla.nsand safetyfactors.

I-I PURPOSE A general block diagram of the EDS appears

in Figure 1-I. Not all coz zponents shown are pri-

The l_.Irpose of the EDS is to sense and act marily for EDS use. However, inputs from or out-

upon onboard emergency sitdations arising during puts to these components are required for complete
_turn-boosted phases of ApoUo-3aLurn space flights, functioning of the EDS. Those components used

E-rotection _ the Apollo crew against failure of the primarily for the EDS are indicated by heavy lines."

3aturn vehicle is the prime function of the EDS.

Howe*,er, for protection of personnel at the launch The following paragraphs describe the general

area, certain portim_s o_¢ EDS are deactivated until functioning of the EDS in three separate parts: auto-
short interval after liitoff. This deactivation m_.tic abort, manual abort, and abort sequence. A

period prevents EDS cutof_f of all engines :.nd the definite functional distinction exists between the initia-

resultir.g fall-back of the vehicle on the launch area. lion phase of an abort (consisting al automatic abort
and manual abort) and the actual abort-sequence

t 1-2 GEHERALFUNCTIONALDESCRIPTIOH ghase.

The EDS reactstoemergency situationsin one 1-3 AUTOMATIC ItBORT

_fftwo ways, depending upon theaerio'zsnessof the

emergency. Ifthe EDS senses an emergency thatwill Eitherof the followingemergenc) conditions

le,adtorapidvehiclebre_<up, the EDS automatically can caus_ an EDS automaticallyinitiated._bortofthe

InRiztesan abortsequence for the safetyofthe Apoilo-':_.,urnvehicie:

Apollo crew. If,however, the emergency isofsuch

naturethatthecrew has time to cs_aluatethe effects • An excessive angular rate oftl:evehicle

ofthe e_ergency, the EDS furnishesonly visual about eitherthe pitch,yaw, or rollaxis.

indicationsof thespecificemergency present. The

crew then makes the decisionbfwhether or notto • Loss of thrust(below89 f.dr,.r,c: :._:ed

manually initiatean abort sequence. Once initiated, thrust)on any two of thei:'ve_-IC e;_gi-es

eitherautomaticallyby the EDS or manually by the duringfirst-stageboost.

crew, the abort sequence r.:ns to completion autG-

matlcally. An automatic abort resulting from the first

condition is referred to as an angular-overrate auto-
An EDS initiation of an abort is hereafter matic abort. The second condition for automatic

referred to as a_ automatic abort. Crew initiation of abort is referred to as a two-engine-o_t automatic
an abort is hereafter referred to as a manual abort. * abort.

The visual emergency indications given by the EDS
are called manual abort indications. Upon detection of either of these two emer-

_ " gency conditions,the FJ)S willenergize an auto abort

: Portions of the EDS are deactivated during bus in the EDS Distributor. Energizing this bus then

_ some phases of vehicle flight. This deactivation is causes a signal to be sent to the Command Module
+ controlled manually by the crew or automatically by to automatically initiate the abort sequence.

_ • * On unmanned vehicles, a manual abort can be
At any time during flight, the crew can inhibitinitiated only by ground personnel through at, RF _ +

• command link. this automatic initiation of an abort. Inhibiting is
L

. + +,

L"ha_ged _5 October 1966 _ I-I ':+_
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performed by deactivatingthe inputsfed to the auto mission rules for tlmtflight.)Ifany conflictarises

D abortbus from both the angular-overrateann the two- between on-boald EDS indicationsand the telemetered
engine-catautomatic abortcircuitry. This deactiva- informa_on thatis relayed back tothe crew, theon-

lionmust occur, however, before the -_utoabort bus board indicationswillalways takeprecedence.

has been energized. (The times ofdeactivation,or
inhLbiLing,by the crew * had not been determined as of Only some o_ the on-board visualindications

the dateon thismanual.) (requiredfor manu_C abort decisions)are provided

by the EDS. Other on-board visualindicationsare

I_ahibitingofautomatic abort circui'_ryis_!so provided by the Sp_cucra.ftGuidance and N_vig_ttion

provld__ by the ve_cle Hightsequencing circuits System. In b_,ih,_,_:es,these indicationsare called

throughtheInstr,_mentUnit (IU)Switch Selector. m_nv_l abort z:.:hcationsand are displayedinthe

This In,dbitingisrequiredprior to normal S-IC Command Module by .ndicatorlights,meters, or

enginecutoffand other normal vehiclesequencing, other types o_rdisp_.,s. Each offileindicatorlights

V,'h_!ethe automaticabortis inhibited,the Apollo used contaiz_either2 or 4 lamps. The indicator

cr_._-:must initiatea manual abort ifan ar_ular- lightsare co'Jstructedso thatthe crew cannot dis-

ove_Tate or two-engine-outconditionarises, tinguishwhether allor omy one ofthe lamFs inthe

1-4 MANUAL ABORT indicatorisON.

On manned flights,a manual abort is initiated The man_:_labort indicationsdisplayedin the

withintheCommand Module by theApollo crew.** A Comr_an_ Module arc as follmvs:

pilot'shand controllerinthe Command Module isused

to starttheabort sequence. The crew's decisionof _.Sat,.rnve!&cle_n_mflaroverrate about any

whether toimtiatea manT:_iabort can be made atany ax_s, wh:s sig.,_!edby at least1 of 3 gyros

tlme whilethe Spacecraftisattachedto theSaturn used fox"thata.x:.s(one dual-lamp indicator).
vehicle.

t S-IC engine out {one dual-lamp indicatorfor

O The decision tn initiate a manQal abort must each engine). ***
be based on at least two separate and distinct indica-

tions of a vel-Acle emergency or malIunction. These • S-if engine out (one dual-lamp indicator for

two indicatxt,ns may be obtained from EDS displays, e_ch e_e). ***
from information telemetered to ground and relayed

back to the crew, from physiological sensing of a • S-IVB engine out (one dual-lamp indica:or
malfunction by tt_ crew, or any combinst_on of these, for the single engine). ***

Although the two indications obtained may imply the

presence of tim sarn.e ma._function (for instance, one • S-H second plane separation (one dual-lamp
engine out), the two indications must not be derived indicator to indicate separation of S-II _t

from the same sensing and indicating system. For Interstage).

example, if the EDS i_dicates to the crew that one

engine is out, and a one-engine-c,Jt signal is also • Saturn vehicle attitude reference failur_
telemetered to the ground (and relayed back to the (one dual-lamp indicator).

crew), it cannot be necessarily assumed that the

engine is actually out. The reason for not making • ._ort request from ground control before

this assumption As that both Indications originated or after liftoff (one four-lamp indicator).
within the same sensing circuit. (A failure in the

- sensing circuit could have caused both erroneous • Angle of attack (meter indication from EDS

indications.) If, however, the EDS indicates that one Q-Ball Sensor System).
engine is out, and the crew also senses a reduction in

vehicle acceleration, it can be reasonably assumed • S-H and S-IVB fuel tank presb_res

that the eng)ne Is actually out. (Whether or not the (4 meters).
= crew initiates a manual abort, as a result _ this one-

engine-out condition, is dependent upon the specific. @ Attitude error (mete.r ty_: indication from
Spacecraft Guidance and Navigation System).

• Not applicable for unmanned vehicles.

@ ** On unmanned vehicles, man,,=l abort be *** _ive indicators are the

_t can Only englne-out Command

initiated only by ground personnel through an RF " Module. _his _et of $ indicators is used.for engines
command llnk. ' of the S-IC, S-H, '_nd S-IVB Stages.

_;edlSOctober1966 " 1-3 "
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o A.%,ul;r ov,:rrate (meter type indication trom (LES) abort mode or a Service Propulsion System

Space,raitGuicance and NavigationSystem). (SPS)abort mode. The sequencing thatoccurs ineitherabort mode causes removal ofthe Command

I-5 ABORT SEQUENCE Module from the maU:unetio_ng Saturn vehicle.

As mention_'dy.-eviously,"the EDS abort s_- Whether the LES mode or the SPS mode is

quence can be initiated,eihherby an automatic abort selectedduring the abort sequence depends upon an

conditionor by a crew activatedmanual abort.To interlockcircuitthrough the LES tower. Ifthe LES
is stillattached tothe Command Module atabort

permit continuationo! theabort sequence afteran

automatic initiation,the following_conditioLsmust sequence initiation,the LES mode isselected. In

first be satisfied: this mode, the Command Module is separated from
the rest of the Apollo-Saturn vehicJe and propelled

• Auto abort enabling signals must i.a_e been away by the LES main motor. If, however, the LES

received from the launch compiex had been previously jettisoned by the crew or by
prior to liftoff, normal vehicle Dight sequencing, the SPS mode is

selected. In this mode, the Command Module and

• Liftoff must have occurred, the Service Module are separated from the res_ of
the vehicle and propelled away by the Service Module

• An AUTO ABORT El{ABLE switch .'.'Lthe engine.

Command Module must be se, to ABORT.
After the Con,sand Module is propelled a

The need for the first 2 of these 3 conditions safe distance Ires the vehicle, the Command

can be bypassed, or overridden,by the crew. * Module separates frou_the LES or the Service

This overrideis accomplished by depressing a Module. Parachutes then lower the Command

MANUAL ABORT ENABLE pushbuttoninthe Command Modvle toa safelanding.

Mndul.e. (The name MANUAL .'_BORT ENABLE isus-d

DS documentation but may be misleading because 1-6 GENERAL PHYSICAL DESCRIPTION

_:pushbutton has no connectionwith the manual abort

function.) A generalphysical descriptionofthe ErAS is
limitedbecause most of the components involvedin

Only when thepreceding conditionshave been EDS operatmn are con._ideredcomponents of other

properly satisfiedcan the abort sequence continue systems of th_ Apollo-Saturnvehicle. Interconnec-
afteran automaticinitiation.** No such conditions tionswith theseother systems are essential,how-

need be satisfied prior to or after a manual abort ever, for comptt'e functioning of the EDS.
initiation.

All components directly involved in EDS

When an abort sequence isinitiated,either operationare shown inFigure I-I. Components

automaticallyor manually, thesequence normally designed primarily for the EDS (i.e., EDS major

cutsoffallenginesofthe operatingstage.*** (EDS components) are listedinTable 1-1 and are shown

"enginecutoffisinhibited,however, untila specific enclosed inheavy linesin Figure I-1. The major

tune lnterv'_l after liftoff. This inhibiting prevents EDS components are described in Section HI of this
the vehicle from fallk j back o'n the launch area. ) manual.

Regardless of whether the abort sequence The control and display panels indicated by
succeeds in cutting off the engines, the sequence con- the b;ock Control and Display Panels in Figure I-I

tlnues and selects either a Launch Escape System are shown in detail in Figures 1-2 through I-5,

Only the switch?s and Indicators referred to in this
• * Not applicable for unmanned vehicles, manual are indexed in the figures. Since the panel

labeling of the switches and indicators may not be

es On Vehicle AS-501, the abort sequence cannot sufficiently deseript: ;e, more descriptive nomen-
continue because the AUTO ABORT ENABLE clature is used within the manual. In the legend for
swRch Is purposely left at OFF.

each figure, a cross reference is made between the

• ** On Vehicle AS-501, no EDS abort-sequence actual labeig on the panel and th# nomenclature

@ cuto_ of the engine. Is po,sible used in themanual. " i

!-4 F" " r_d I_ f'"t¢" _ lq _
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t
Table 1-1. Emergency Detection System Major Components

ReferenceNomenclature Location
Designation

Launch Escape System Top cf Spacecraft

EDS Q-Ball Sensor System 900A408 Top of Launch Escape System

EDS Distributor 602A5 instrument Unit

EDS Cutoff Inhibit Timer 603A56 Instrument Unit
(40-Second or 60-Second)*

EDS Overr_.__eTimer 603A58 Instrument Unit
(20-Second)

* 40 or 60 Seconds aepending upon vehicle mission m

=- •
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Loc_t;onView

A

• ¢ .@ ®
, ACI _., AC

'_'/i__ '/!_"
Jl_ Ro'rxr,o_l/1"_

/ SC_ C_OuP 2 ---J

/ I_dl_Tt_. RATE GYRO _l[Clr o z

_ Z S_4 A tI'C_

J

. IDM AF%.

__°. Figure I-2. Mission Sequence Control Panel (Panel 24)

Legend for Figure 1-2 -_

Index Nomenclature Nomenclature in
Number on Pane_ Technical Manual

1 . EDS POV,'ER EDS POWER - -

3 MASTER EVENT SEQ CONT-IX)GIC- MASTER* EVENT SEQUENCE CONTROLLER _' "
- _ LOGIC

I $ MASTER EVENT SEQ CONT-PYRO - MASTER EVENT SEQUENCE CONTROVJLER
: PYRO- :

14 -.:, ,_ _mea-_aueto_e_i_oo -

-'J
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IBM AF

Figure 1-3. Crew Safety Control Panel (Panel-16)

# • C_.

,- Legend for Figure 1-3 + + +-

index Nomenclature _ Nomenclature in ::

Number on P_nel TechnicaJ Manual ::_

I ABORT SYSTEM - 2 ENG OUT _ S-IC TWO ENGINE OUT AUTO ABORT _ :=

- DEACTIVATE -_ _

3 ABORT SYSTEM - L/V RATES "_ RATE EXCESSIVE AUTO ABORT DEACTIVATE :?
:) . .i +_

I 3 ABORT SYSTEM - MODE LES - + LES JETTISON +TWR JETT SPS MODE

4[ ABORT _YSTEM - EI_ AUTO ABORT ENABLE "" -

Added 15 October 1966" " I-?
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I

LocationView 1
7

o o

)

_ Ill ._I AF

FigureI-4. Emergency DetectionSystemSequencerDisplayPanel(Panel5}
I

£,egend forFigureI-4 "

Index Nomenclature Nomenclaturein
Number_ on Panel Technical Manual ,:_

1 L/V GUID LV ATT REF FAIL >'

8 L/V ENG_:ES ENG NO. 1 OuT S-IC,_ S-II, OR S-IVB
(for indicator 1); ENGNO. (*) OUT S-IC

•" and S-II (for indicators 2 through 5); S-II
Second Plane separation (for indicator 6); -_
Indicators _7and 8 are spare.

3 L./V RATE -LV RATE EXCESSIVE = i

• Numlmr _._respectlveengine -__ i_.._i ,, ' _ _ Added 15october1966"
i
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• SECTIOL'|!!
SYSTEP+P.qI ICIPLESOFOPERATiO |

SectionH includes,first,a generaldescrip- passingtltrougntherelaycontacts,theresuitmg28

tionofthemetl_)ctsemployedtoincreaseEDS relia- EDS sigml isreturnedtothestageori_naHy supply-

abi!Ry.Power sourcesfortheEDS are thenbriefly ingthe2_V power. Inthisma,mer, validEDS signals
descri,,ed.Followingthesedescriptions,thepl_ses canbe transferredbetweenstageswithoutthepossi-

ofEDS operationare coveredindetail.For eas,:)f bilRyoffalseEDS signalsbeinggeneratedby ground
explanation (although contrary to electron theory.), loops.
current is considered to flow from +29 V buses,
throughoperatingcircuits,tonegative(commDn) 2-2 FD$ POWER $0URC[$
b.uses.

Althoughnotshown onthefunctionalschematics
Functionalschematics" supportthetextare inthissection,28 V powexfortheEDS ineachSaturn

includedattheend ofthesection.These schematics _tageissuppliedby batteriesw'thinthatstageonly.
do notst_)walltheconnectionstothevariouscorn- Each stagecontainstwo or more batterieswhichsup-

imnents.For instavce,noneoftheoutputstotele- plypower forseparate+28V buses. No electrical
metry or togroundsupportequipmentare indicated, connectionismade from a power sourceinone stage
Neitherare power sourcesshown. For more detailed toa power sourceinany otherstage.However, _28V

schematics(althoughstillnotcomplete),refertothe and groundreturnsfrom eachstageare suppliedto

" Appendix. special +28 V and COM buses in each of the other
/

stages. Power from these special buses is then used

2-1 EDS INTERHAL RELIABILITY _ in _rovidingEDS signalstotherespectivestag_stlmt
originallysuppliedthepower.

To maintaina highdegreeofreliability,one

main principlehasbeenappliedtotheoperationofall Power fortheEDS circuitsintheSpacecraft

EDS circuitry.Thisprincipleisthatno singlefail- issuppliedby threeSpacecraftbatteries.As is_he

ure with_ the F.DS will be aItowed'to cause an inad- ease between stages of the Saturn vehicle, +28 V and
verte-t abort, nor will any single failure prevent an ground returns are ffrovided between the Spacecraft
abort when an actual emergency arises. To ensure and the UJ.
this proper operation, both triple-redundant circuitry

and duplex circuitry are employed. Triple-redundant Three switches lnthe Command Module control
circuflry (with 2-out-of-$ voting) is used for most of :
the automatic abort sensing circuits and automatic the power for the Spacecraft EDS circ_its. These
• switchesare theEI_ POWER swltcb theMASTER _:
abort initiation circuits. Duplex-clrcultryis used
for the abort sequence,clrcuRs a_l the indicating clr= EVENT SEQUENCE CONTROLLI_ LOGIC switch,and the MASTER EVENT SEQUENCE CONTROLLER

_ ¢'_tS for _ abort. Trlple..redunda__ and dunlex ., ":_
power somrces are al_ utilized. PYRO switch. _!_

Tot.rt_r increaser_Uabmty,ZCSck,_ult_ 2-3- ABORTPHASESOF-OPERATION+ _+
IS arranged to preve_ ground loops. To accomplish- " _

the ED8 circuits between ve_xtcle stages, a_l As menUone41_inSection I,_a definite ftmetioml
-between the IU and the_pacecraR,do motusethe _ distir, cflon exists between the initiation phase of an
_mme_power sources nor the same _ points._+ abort and the actual abort_sequen_e plmse. Also, the

-" Wl_enc_rcuits in one stage require i_ormaflon _rom ln++'_flon phase is _mbdivided Into automatic abort •

-- : miother stage, 28 Vpower ls firstsupplied by the tm..aflon and mant_alabovt initiation. These three

etage requiring the informal'ion. This_8 V _ fed to t_n_tlor_l areas +(c_/ed automatic" abort, mmmml
+_o_e,.s of-relays whose c_ils are co_'rolled by.the _. _abor_ and,ahoY_ s_tue_e) a_e therefore descr/bed.

: +" -III_ possessing me desb'_d i_fOrm_UOn. After "+. Npam. rely. ++:+ ++- ++
++ + ' , _ + o • + . _ _ +

-- " '+ - + + +++'_""++:-:++ + +_++:-+-++_+;L+" +:+-+++_- " •::+:;+++-+_+ -: + " . '- +:C++ " .. + •_+'+_'+-:7--+_ ..-,+.+=.&5-+'++"_.-: +++++' _, "+
• +: ++ " " .+++:++-+ +- -,Y+ ++'+:++|,.i:-. .++.:++':+(+++++ + ++./(.,:.++ _.+++.,_+++- . - ....+++-+-<- • ........ ++:+++.- ........ :+ +++++ +++..... P
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2-4 AUTOMATICABORT c,rcuiti_theEDS Distributor.Thisvotingcircuit

consists of 1:e_ays K159 and K160, with associatedAn automatic abort can be initiated only by an diodes. The relays and diodes are arranged so that
angular overrate condition or an S-IC two-engine-out a +28 V output is provided by the voting circuit only
condition. _n both cases, the automatic abort is con- when 2 or more of its 3 inputs are +28 V. An output
stdered to 0e initiated when the auto abort bus in the from the voting circuit passes through normally

EDS Distributor is energizes. The following pars- closed contacts of inhibiting relays KI65, K166, a.r__
graphs describe how this bu:J becomes energized by K167 to energize the auto abort bus. Energizing the
the sensing o_ either of the two emergency conditior_, auto abort bus initiates an abort sequence (refer to

paragraph 2-15).
2-5 ANGULAR OVERRATE AUTOMATIC ABORT

: To prevent energizing the auto abort bus by
An angular overr_.te condition Ior an automatic a roll angular overrate, inhibiting relays K165,

abort is sensed by a comb(runt(on of 2 components: the K166, and K167 can be energized. These relays can
Control-EDS Rate Gyro Package and the Control Sig- be energized by a RATE EXCESSIVE AUTO ABORT
hal Processor. As indicated in Figure 2-1, angular DEACTIVATE switch in the Command Module. *
rate signals are generated in the Control-EDS Rate Normally, however, the inhibitir_ relays are con-
Gyro Package by 3 gyros for each axis (roll, yaw, trolled by latching relays K240 a: K2dl or K242and pitch). These rate signals are fed to individual

and K243 in the Control Distributor. Relays in therate circuits, called rate switches, in the Control
Control Distributor are controlled, in turn, by theSignal Processor. If the angular rate of the vehicle Switch Selector.

about one of its axes excee&_ a preset value, or rate
limR, the rate s#itches for that axis will each pro-
duce a +28 V output. Each output closes a relay to Three inhibiting relays are emplnyed in the
indicate an angular overrate condition for that axis. inhibit circuitry so that a single relay malfunction
At least two of the three rate switch relays for one cannot cause an undesired inhibit. Conversely, a
axis must close to indicate an overrate condition for single relay malfunction cannot prevent a desired

e axis. inhibit.

The ratelimit,abovewhichan overrateis The timesduringwhichtheinhibitingrelays
indicated_ischangedone timeduringflightforthe are energizedare determinedby missionplans.

yaw andpitchaxes. No inilightchangeiamade in Whiletheautomaticabortisbeinginhibited,the
theratelimitfortherollaxis. For yaw andpkch Apollocrew must make thedecisionas towhen an

axes,theratelimitispresetat5degreesper sec- abortisnecessary.A manualabortmay thenbe
ond beforethein[lightchangeand 5 a_greesper initiatedby thecrew.**

I secondafterthechange. (OnVehicles"AS-501and

502theratelimitforpitchandyaw axes issetat The methodusedtoe_:ergizetheautoabort
5degreesper secondand doesnotclmr,_edurk_ busfora pitchor yaw angularoverrateisvery

flight.).The ratelimitfor"rollremainspresetat 'similartothatdescribedlora rollangularoverrate.

|(} degrees per second. , Outputs from both the yaw and the pitch w'ting cir-
cuits, however, are fed through a single group of

The rate limit change for yaw and pitch axes inhibiting relay con[acts (Figure 2-I). These irddb-
_ i_ _ntrolled by latching relays KIT1 and K172 or Ring relays are energized in almost the same manner _
'_ "1"ClaysK173 and K174 in the EDS Distributor. Ap- _ as are the roll Inhibiting relays. The difference is

_-:_:._ prc_Imat_ly 20 seconds after-liftoff; the S_d_ch_ that the roll inhibiting relays can,_be energized by the
_-= Selector energizes KITI and KI',2, _ the ED$ Over- Switch Selector without also energizing the yaw and

_:_ _ rate Timer deenergizes K173 and K174._ (On Vehi_e pitch inhibiting r¢_ays. The converse, however,_ is

_.. E A.q-fd}l, the ED6 Overrate Timer energizes K173 and not true. That is, the yaw a_d pitch inhibiting relays
_ M E1'/4. Refer to totes on Figure |-I. ) _ cannot be ener_,ized without also ener_,/zi,_ the roll

_i_ :" . :L lald_.Ung relays. This difference in operation, is
'_ "" _ anc_errateoccur sab_ the roll _ds, rate ¢R_d by tlmaddition Ofdiodes betweenthecoils of . .

- _relgys KlS0, KISI, ud IG52_,U_elose: - " - relays K16_aud Kl$8,.Kle6ancl K169, a_clK167 and
_ _t8V h_ then fed ton roll overrate yOUng :- _ - KlqO (see Figure _-1). . - _

_eeOa_man_e&vehicles,_a manual abor_ canbe- " " _ •_.- /'- " - " '" " - . " : : ' " ': "
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inconjurationwith relay logicc_rcuitry. As shown are cont-'rlledby latchix_relays K?_4 an_ K245 i_,

in Fi_e 2-2 three _._ru3tpressure (_,_u_ DK) *_b_,_cn_:oiDis_ributo-' The r'_L__ inthe CoMrolswitches are used/or each ofthe five S-IC e,_gines. Distr[bu_orar_ energized, in tu,.n,by the Switch

•m,_._.__._,_,._.,__w_.._..._--_*_...... .......... __..,,_,, closed as long as Selector just be._re normal pngine cutofl.

el:gine thrust remains at least 89 percent of rated

thrust. With the thrust OK switches closed, relays Three t'ff..ibit_.ng re]ays are employed in the

in the Thrust OK Distributcr remain energized and inhibit circuitry so L'_t a single relay "-affunction

Bo output is applied to the EDS Distributor. cannot cause an undes_ed inhibit. Conversely, a
single relay maUuaction cannot prevel_ a desired

89 percent, the respectivetlu'ur_-OE switches will

open. Opening ofthese switches deenergizesrelays The +.linesduring wI_ch the inhibitingrelays

KI, K2, and IC_inthe Thrust OK Distributor. Posi- are energized are determined by mission plans.

rive 2_ V _s the_, fed through the rely con'.acts to an While the automatic abort is being inhibited, the

engine-out voting circuit for en_ne number 1 in the Apollo crew must make the decision as to when an
EDS Distributor. (Other contacts of K1, K2, and abort is necessary. A manual abort may then be

I_ are used in automatically cutting off en_ne number initiz, ted by the crew.

I;referto paragraph 2-16.) 2-7 M_UA[ A_0R T

The en_ne-out voting circuit (Figure 2-2) ir
the EDS Distributor is composed of relays Kl75 and On manned flights, a m_nual abort is initiated

Kl'/6 with associated dioder. The relays and diodes within the Command Module by the crew. The abort

are arranged so that a +28 Y c=tput is prcvided by is beg_an by setting the pi! 's ha controller to

the voting circuit only when 2 or more of its 3 inputs ABORT. (On unmanned vehicles., relays in a Mission
are ˜An output from the voting circuit is Control Programmer functionally take the place of

applied to a _,o-engine-out lo_c circuit. This logic the pilot's hand controller. Thase relays are con-

circuit co,mists of relays K191 through K200 with ': oiled by ground personnel _rough an RF command

O associated diodes, link. ) Upon manual abort initiation, the abort sequence(paragraph 2-i5) assulv:es control and completes the

1_ two or more 3ngines lose thrust, the two- aborL

engine-out logic circuit will receive +28 V inputs
from two or more engine-out voting circuits (see The crew's decision to initiate _ n:aaual abort

Figure 2-2). If engines number 1 and 2 lose thrust, is governed by the conditions specified in paragraph
for instance, +28 V _ill be furnished to reb.ys K191_ 1-4. Most of the manual abo:t indica_.ior.s, whifi, are

K192, K193, and K194 and the associated diodes, displayed in the Command _ule for the crew, =,re
With these relays energized, +28 V from the en_ne provided by the EDS (re, e',. to listing in paragraph 1-4).

number 1 voting circuit is fed through the now closed Only those indications provided by the EDS are des,

contacts of K193, and the normally closed contacts of cribed in the following paragrapl_s. (All ma_,ual abort
inhibiting relays K20_ and K208, to energize the auto L-_dications pro,'ided for the "_rew are also made avail-

abort bus. Also, +28 Y from the engine number 2 able to ground pers_r.nel via telemetry.)

__ voting circuit is fed tluough the now closed contacts
of K192 and through inhibiting relays K20_, K20_, 2-8 ANGULAR OVERRATE INDICATION

and K209 to energize the auto abort bus. Thus, two

+28 V outputs arc furnished to energize the auto abort An angular overrate condition about any aMs

bus, which in.t_rn,initiatesan abort sequence. A is'ndicatedby a dual-lamp LV RATE EXCESSIVE

similar abort initiation will occur if any other two lm_lcator in the Command Module. Both lamps of

for more) of the S-IC en_.ees lose thrust, the indicator will be lit simultaneously ff a va_id over-_
rate condition occurs. (See Figure 2-3 for a functiou-

To prevent energizing the auto abort bus, by gl _cbemaflc. )

a two-englne.-out condition, inhibiting relays ,;207, "
When any one rate switch senses an angalarK208, and K209 can be energized. These relays can

be energized by a S-IC TWO ENGINE OUT AUTO overl_ate from itsz_te gyrc, the rospective rel_y
ABORT DEACTIVATE switch in the Command (_150 through KI§8) in _he Controk Signal Processor. / " "

t Module. * Normally, however, the inhibiting re1".ys closes. (Refer b-_"-_,_sraph 2-5 for a descr,ptlon o__:, tkis sequence.) When relay KISI for roll r_tte switch
_ * Not applicable for unmanned vehicles. - • m,._ber _ closes, +28 V is furnished to energize relay
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K159 in the ED_ Distrlhctor. One set of cortacts of not be energized, however, unless contacts of latch°

_:rgizev, :_59 d'.e,_ ¢_dpp!:.es -28 V to one :_f the two ir.g relays K203 and K204 are set (contacts closed).

lamps cf :_ _ L'_' RA2E EXCESS,WE ir.d!caror .z :&e Relays "'%3 aa_ K204 are set bv the n2 c...-
Command .Madc!e O_&er :=ts of K159 cor:taz:_ r.re Setector _r, --_ ,__._e. S-IC, S-II Stage sepnratin-.. With

used in _ votirg circ_H for automatic" aoort (raragraFh K203 and K2..?4 set, K201 and K202 are ener_zed by
2-5). When .,'eLa,-:K152 for ro!I .,-a'e. switch ,-,......--"_- 3 the loss .z: tMust on _-T',. engine number 1. Positive

closes, a s-milar operating sequence causes the s-::- 28 V i._ then apFlled L,_ goth lamps of the c_:nbined
" • _'L- "_ tP t 1" "f'T

end ;.amp _a the LV _:_,_ EXCESS:VE z:.d__a_o, tc _e ENG NO. " O,,. S-IC. S -g, OR S-IVB indicator.
lit.

K..[ .., _..nd .;Gt6: ard Upon separation of the S-U Stage, the S-IVBContacts of relays .IC59. :'

Interconrected. as are con:acts of rela,'s FA_ K162 Stage engine is started. Thrust OK switch,_ for the

and K16-1. Conse,nuent!y. an angular o,'errate sensed S-WB en3in_, remain closed as long as the engine
by the number 2 rate swltca for any axis wilt c_,"_e produces proper thrust. If the engine loses thrust,

1 lamp of the indicator to be lit. Likewise, an over- t_he thrust OK switches will open. Operdng of these
r,_te sensed by the number 3 rate switcl- for any axis switches deenergizes relays K100 and K101 in the

wili cause the other !an, p to be lit. Sequencer. When K100 and K101 are deenerg:,zed.

+2a v is fed to norma!ly open contacts of latching
2-9 S-IC. S-H. AND S--1YB ENGiNE-OUT relays K212 and K213, respectively, in the EDS

E_'DiCATIONS Distributor. Relays K212 and K213 are set (contacts

closed',, by the Switch Selector after S-II,,'S-L'B Stage
Indications of S-IC. S-I!. and S-WB engine- separation. If tae engine loses thrust alter the set-

out conditions are provided by a set of five dual-lamp ting of K212 and K213. -28 V from the contacts of

ind'.caters in the Command Module. One indicator is KI00 and KI'51 will energize relays IC_IO and K211.

used for each S-!C engine The s3rr, c indicators are Positive 28 V is then fed to both lamps of the corn-
also used for the five S-II engines. In .,ddition. the blned ENG I':O. 1 OUT S-IC. S-II. OR S-WB indicator

cator for S-IC and S-II engine number ! also in the Command Module.
icates an e,:gir.e-out condition for the S-FgB e_, inc.

In addition to their being used for emergency
A Iunctiorual schematic of the eng:ne-out indi- detection, the five engine-out indicators are also

eating circuitry appears in Figure 2-4. For simpli- utilized for indicating normal engine cutoff: for

city. only the circuitry for the combined ENG NO. 1 example, prior to vehicle stagi _g.
OUT S-IC, 3-II, OR S-IVB indicate- :.s shown.

2-10 S-!I SECOND PL4.NE SEPARATION

As described "n paragraph 2-6. a loss of thrust INDICATION
on S. !C ,:ngine number 1 (sensed by a least two of the

thr,._t OK switches_ produces a :28 V output from the Separation of the S-Ii 3It in[erstage from the

ze2. :.re voting circuit in the EDS Distributor. This "S-!I Stage is inmcated in the Command Module by a
.2B V eeergizes .-clays K191 and K192. which are dual-lamp S-II SECOND PLANE SEPARATION indi-

• part of the auto:natic abort two-e_tgine-out logic sir- cater. Both lamps of the indicator remain lit until

cult. Additio;al contacts of K191 and K192 are utilized separation of the aft interstage. Positive 28 V from

in _he manual abort engine-out indicating circuit, the S-11 Stage is fed through the aft interstage section,

When KI ;1 ar.d K192 are energized. ,28 V from closed back through the S-II Stage, and then applied to 2
co,acts of relays K205 and K206 is fed to both lamps relays in the EDS Distributor. These relays remain

• of _he combined ENG NO 10VI" S-IC, _q-II, OR energized until the aft interstage separates from the

S-IVB indicator. (Relays B'205 and K206 are de- S-II Stage (shortly after S-IC/S-II separation). At

e.nergized at liftoff. ) interstage separation, the 2 relays deenergize and
the +28 V through the contact.,; of each relay is

After separation of the S-IC Stage. the S-II removed from the respective lamp in the S-II SEC-
Stage engines are started. Thrust OK switches for the eND PLANE SEPARATION indicator.

S-II engines remain closed as long as the engines pro-
duce proper thrusL If engine number 1 loses thrust. 2-11 ATTITUDE REFERENCE FAILURE

s two th."ust OK switches will open. Opening of INDICATION_se switches deenergizes relays KhO and Khl in the

_equencer Controlle_'. With KS0 and K51 deenergized, Failure of the Saturn vehicle attitude reference
" +28 V ts fed to relays K201 and K202. respectively, . is indicated by a dua!-lamp LV ATTITUDE REFER-
': in the ED$ Di_trib'_tor. Relays K201 and K202 can- ENCE FAILURE indicator in the Command Module.
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currently with corresponding relays K2%9 and K281 Controller (Figure 2-8). With K57 ar.d K65 energi:: i,

in .MESC B. When these 4 relays are energized. .-,28 V is appned _o the en.3ine cu_ff bus of each

",_=_ power is removed from relays K223 through K22_ in englne, thereby cuttin Z off all engines. {For simpli-

the EDS Distributor. Again, triFle-redundant relay city, only the circuitry for en_ne n-tuber 1 is sh9:':-

circuitryisemployed toe_sure proper operation. The circuitryfor _e diker engines is identical.

When power isremoved from K223 through The *28 V appliedtothe en_ne cutoffbus (for

K226,'their c Jntacts close. Positive 28 V is then fed en_ne number 1) also energize- _ relay K89. With
through the c< ntacts of _hese relays to contacts of relay K62 deenergized at liftoff (or before), .28 V

!arching relays K233 and K234. Relays K233 and from K62 is fed tiu'ough the now closed contacts of

I Y_234 are energized (set) at a time determined by K69 and is applied to a time delay. (If K69 has -or

InhibitTimer and the Switch Selector,respectively, previouslyclosed contactsof K67 and K68 and isfed

The 40-second delay prevents EDS cutoffofthe en- to thetime delay _rough the nornia]lyclosed contacts

fines, and the resulting fall of the vehicle, before the of K69.) After 425 milliseconds delay, a *28 V ou_ut
vehicle has cleared the launch area. (On Vehicle from the time delay energizes relay KY0. Positive

AS-501, as indicated in Fig'ure 2-6, there is no 28 V t_oug.h contacts of K70 is then fed to the LH 2
connection from *he contacts of relays K224 and and the LOX prevalve solenoids.

K226 to the contacts of K23-_. Also, the SAvitcn

Selector is not pro_-ammed to operate relay K234, The en_nes oI the S-II Stage can also be cutoff

Consequently, no FDS cutoff of the engines is possible by 4 methods other than FDS cutoff, as shown in
on AS-501.) Figure 2-8. First, the Switch Selector can cutoff all

engines sinmltaneously. Second, depletion of either

If relays K233 and K234 ha_e been previously _e LH 2 or the LOX can cau3e all engines to be_ cutoff.

set, the +23 V from contacts of relays K223 through Third, a!l engines can be cutoff simultaneously by the
K226 will energize relays K229 through K232. Relays Range Safet 7 Command System. Fourth, internal cir-

K229 through K232, in turn, provide +28 v cutoff sig- cuitry of the Sequencer Controller can cutoff any_als to engine cutoff circuitry in the S-WE, S-H and single engine if that engine loses proper thrust (as

S-IC Stages. sensed by the th_u_.t OK switches). This fourth meth-
od is dependent, however: upon latching relay K60

For cutoff of the S-IVB engine of Vehicles being, set (contacts closed) by the Switch Selector.AS-501 and AS-502, the cutoff signals from _he EDS
Distr-'butor are appIied to the qequencer (Figure 2-7). For ED3 cutoff of the five S-IC engines, cutoff

Pron. the Sequencer, these +2£ V cutoff signals are signals from the EDS Distributor are fed _hrough the

fed to the cutoff bus of the S-WB en_ne, thereby S-IVB and S-II Stages to relays K26, K27, and K28 in
curing off the engine. The cutoff signals in the Se- the Main Distributor (Figure 2-9). With K26 and K28

quencer are also applied to a time delay. After 425 energized, +28 V is applied to five engine-cutoff

milliseconds, a +28 V output from the time delay is relays in the Thrust OK Distributor, one relay for
supplied to the vrevalve control solenoid and the each engine. (For simplicity, the cutoff relays and
chilldown shutoff valve control solenoid of the engine, other circuitry for only engine number 1 are shown

in Figure 2-9. The circuitry for engines 2 through 5
In addition to engine cutoff by the EDS, the is identical.)

S-IVP engine can be cutoff by the stage Switch Selec-

tor, the Range Safety Control System, and by deple- .,, cutoff relay K31 (for engine number 1) is

tion of engine propellants. As shown in Figure 2-7, energizea .rom the Main Distributor, +28 V is ap[Aied
the Switch Selector can individually control the pre- to an engine stop solenoid, which cuts ofl the engine.
valve control so!enoid and the chilldown shutoff valve

In _ddition, +28 V from contacts of K31 energizes

control solenoid, as w_ll as the engine cutoff bus relay K32. (Positive 28 V f,'om energized K27 in the
Both the Range Safety Command System and the engine Main Distributor is also fed to K32.) With K32

propellant depletion signal energize the solenoids and energized, +28 V through its contacts is applied to the

cutoff bus in essentially the same manner as does fuel prevalve control solenoid and the LOX prevalve
EDS. control solenoid.

For EDS cutoff of the five S-II engines, cutoff

i_ from the EDS Distributor fed the addition to cutoff the the
signals are through In engine by EDS,

S-WE Stage to relays K6"I and K68 in the Sequencer S-IC engines can be cutoff by three other methods, as

g

A."_t.

._:. Clmnged 1 January I967 2-7
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SECTiOIII
#.

CO'. PO[l.  ffDF.SCfIIPTIO 'S

Th_ sectionpresents._shortdescriptionof EDS Distributorservesas an enclosureforEDS

eachmajor EDS ccmponeni. A major EDS compone,R reiayiogiccircuitry,as weLL_.sa junctioni_oxior

isd__finedhereinas a componentdesignedprimarily signalsand power betweentheSr_icecr_Land i've
for=DS use. Thus, thosecomponentsthatare in¢olved Saturnvehicle.

inEDS operationbutare norlnallyconsideredas parts

othersystemsare notcow._redinthissection. AllEDS signalsfrom theoaturn-ehicleare
routedtothelogiccircuitsintheEDS Distributor.

3-I EDSDISTRIBUTOR OutputEDS '_from theselogiccircuii-_are then

fedtothe_p_ ftand toIlltelemetry..Msc,EDS
The EDS Distributor(Figure_-1)islocated signalsfrom theSpacecraftare reutedbackthrough

IntheIU andprovidestheorLlycommunicationslir_k theEDS logiccircuitsbeforebeingfedtotheS-IVB,
betweentheSpacecraftand theSaturnvehicle.The S-If,andS-ICvehiclestages.The EDS Distributor
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0 j " 16.4V :2.71<, J2.*_g Jl

IX: _ Cl_3 ' _ "_'_R3--
Reham SIN33T88 2.2 UF _l"_ Q3

_INa01Rg_ _ Latchin9 ..

.,..._. ,R6 j

_ , ._c . I
q

[ _k_ Un'iur'ct;°n $1N649 Q7
i

_._j7_j Timer $2N_7 "_" '

Sw_t,h i

_SIN649_' K2 :._ll _I_. ZeroC°'_P_e_edO_t_p_t"

!
!

- -'-28 V _j_.__ J

_m,,e- "}

t Parts selected durir q test _o ob_in des;re,J time deltas" t

AF

Figure 3-3. EDS Cutoff Inhibit Timer Schem-_tic

A schematic of the timer appears in Figure to the output voltage ,f the reg_lato(. Until rehy K2
3-3. Initially, +28 V IU power is furvished to the is energized, QI ,'ill 7emain srounded and C2 will
timer at pins B a,ld D of connecter J1. Thi _ 28 V remain charged.
is applied tu a filter composed of diode CR2, r _sisto_
R1, and capacitor C1. Any a_ signal tl'.at might be When the Um_ng cycle of the EDS 0Rofi
present on the 28 V input is removed by this filter. Inhit :_Timer is to _ gin (at lfftoff), a *,_8 V input is
After passing through the filter, the +28 V _s apolied applied _o _in E of J1. This input is fed tnzough
to a voltage regt,_ator circuit. The voltage regulator isolation d_xte CF,_ to energize relay K2. The +28 V
consists of resistor R2 and Zoner diodes CR3 a_d _np_( is aI'_o appl_ed to th_ emitter of latching switch
CR4. Through the actiou of CR3 and CR4, the output Q3_ (Di_._es CR9 and CR1C across K2 p_-e_ent d_mage
of the voltage regulator is maintained at 16.4 V. to Q$ from trar_ients created by K2. )

" A_,K2 is energized, its conta,c_s open. The

Output of the voltage regulator furnishes g,0unding short is thereby removed from the emitter

power for the timing circuit which is comprised of OfQL Also, C2 is allowed to begin a _low dis_l_rgeuniJunction timer _I, capacitor C_, and resistors through R3, R4, and R5. While C2 is discl_r_,
ILl through R1. A:, RC timing network m made up its output voltage opposes the output of the voltag e

prima=Ry of selected parts C_, R3, R4, and 1t5. re_lator. Consequc_ly, during C2 _h_charge, the
At the time the regulated voltage from 1_2 is lnl_tiallv resulting Voltage appe,tring at the emitter _f Q1 -

'i applied to the RC netw,,:'k, r"" - _ con_cts are slar_s at zero pote_aI and gradually rises. V_ en; as shown on the schematic. ." . _ntly_ the this voltage rises to a suffl _.ie_ttpositive val'ae, Q1

- emitter of QI is shorted to _,,, ,_,,: -rid C3 _arges _ conducts. -
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q2._ I_scription
Section L_

logiccircuitryi_"describedwithL_,thesystemdescrip- enginesuntilafterthevehiclehas clearedthelaunch
t,_ ofSectionIt (Additionaliplovmationcanbe ar,;a.The EDS CutoffInhibitTimer isactuatedat

inthecompJnentmanualf_n theEDS Dls__ibu- iCtoffand producesan outputaftera predetermined
tot. Referto_e ListofRehted Documepfs.) timedelay.The timedelayisdependentupon mission Irequirements.

Comnect[onstotheEDS Distributor;.remade
The E ; CutoffiiLhibitTimer (locatedinthe

thr_m]hseveralcomnectorson 2sidesofthecase.
IU)weighsa maximum of0.2kilogram(0.5pound).

Accesstointer_&[Dartsisobtainedby removingthe
The casecfthetimeriscastfrom magnesium alloy

top __ndbottom covers. Most of the i_;errml parts and has the followiv_ outside dimensions:are _mounted o" cir'-tilt boards for else of malnten-

ance These part_ are also encapsL, lated to prevent

io,_v.,h._ du_h_,_b_a_u.. Length: 11.7 centimeters
(4.6 inches) maz

The EDS Distributo," weighs a maximum of
14.05 kiiogr;.ms f31 pounds). The outside dimensions Width: 6. 6 centimeters
,,re r.s fo!lo'_ s: (2.6 inches) max

Height (with connector): 4.3 centimeters
Leng_: 36. 8 centimeters (14.5 inches) max (1.7 inches)

Width: 35. 6 centimeters (14.0 inches) max
With the exception of a cormector and 2 relays,

Heigak 18. 8 centimeters ( 7.4 inches) max all circuit parts of the timer are mounted on a printed-
circu._t k oard. The circuit board and its parts are

3-2 |DS CUTOFFINHIBITTi?_ER coated with a layer of polyurethane. After all circuit
par:s have been installed in _e case of the timer, all

A :ime delay is generated for the EDS by the remaining vuids in the case are filled with polyure-
ZDS OJtoff Inhibit Timer (Figure 3-2). The _ime Lh_ae foam. A fiberglass b_ttom plate is embeo:ted
,'--'_y _ze_ents ;.__.abort-sequence c_toff of *he S-"C in the foam and prevents repair of the timer.

Figure 3-2. EDS Cutoff Inhibit rimer _:::-_

$-_ . _ C_mged 1 January 19tV_ ,_
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EDS Description
Section If[

The time inter .:._ beY, veen the opening of the are selected so that the discharge time of capacitor
-_2 contacts and the c J:,duc_on of Q1 is ._ependent C2 will cause relay K1 to be energiz,_ _ 20 (+0.6, -0.2)

don Q1, the value of X6, ,=nJ the values of the corn- seconds alter relay K2 is energized.

ponents in the RC :.etwork. Therefore, QI, C2, and
R3 through R6 must be preselected to obtai,u a Unlike the EDS Cutotf !o_hibit Timer, the output

I desired time i_terval, of the EDS Overrate Timer is taken from 1 set of the

NC ccatacts of re!-_y K1 (pin O of JI). Therefore, a

When Q1 conducts, C2 stops discharging and +28 V output is removed from an extemml ED3 c_rcuit

immediately begins to recharge rapidly through Q1 when K1 is energized.

and R7. This action produces a positive pulse across

RT. The pulse is applied to switch driver Q2 through _-4 _)S (_-_A_ S[_S0_ S_/Sl_

coupling capacitor c3, isolation diode CR5, and

current limiting resistor R9. Upon application of Kno'zn as the Q-Balt, the EDS Q-Bali Sensor

the pulse to Q2, Q2 conducts and causes latching System (Figure 3-4) pl-oduces out_:uts that are dis-
switch Q3 to conduct. (Boil-. Q2 and Q3 are driven played on meters as pressure differentials but are

to saturation. ) Conduction of Q3 energizes re)ay iP.terpreted as indications of vehicle angle of a_tack.
K1. (Diodes CR7 and CR8 across K1 prevent K1 The Q-Ball operates on the principle c.f detecting

transient_ from damaging Q3. ) differences in aerodynamic pressures; hence, the
abbreviation for dynamic pressure, or Q, in the name.

With K1 energized, +28 V from the filter net- One of the Q-Ball outputs is furifished to the Command
work (R1 and C1) is [ed through a set of now closed Module 1or disFJ"y; the other outputs are supFhed to

contacts of K1 to current limiting resistor R10. From TM equipment for transmission to ground.

RI0, a positive voltage ;s applied to Q2 through isola-
tion diode CR6 and resistor R9. Since this voltage is The Q-Ball (i.ucluding all its electroi,ic parts)

constant while K1 is energized, Q2 is maintained is enclosed in a smooth outer shell, which forms the

in conduction. Consequently, Q3 remains in conduc- forward tip of the LES. The combined weight of the
tion and Kl remains euergized. Relay K1 will stay Q-Ball and its shell is 15.9 kilograms (35 pounds).

the energized condition until removal of the -_28 V The length cf the shell is 33.8 centimeters (13.3

input applied to the emitter of Q3 (through pin E of inches), and the diameter at the aft end of the shell
J1). is 31.8 centimeters (12.5 inches).

Relay K1 contains 2 sets of Normally Closed To prevent contaminatio_L of the Q-Ball prior

(NC) contacts and 2 sets of Normally Open (NO) con- to launch, a fiberglass cover is placed over the top
facts. The NC contacts are not used in the EDS Cutoff cf the Q-Bail. i nylon bladder i_ installed between

Inhibit Timer for e_ternal EDS circuits (,_oweve% the cover a,d the Q-Bail, and a lanyard is connected
refer to paragraph 3-3). One set of the _;O cc_tact_ from the top of the cover to a re_racting mechanism

is utilized as ,lescribed in the preceding paragraph, on the umbilic.:l tower. When the cover is to be

._ Jther set of NO contacts applies +28 V _hrough rem_.,,e_ the nylon bladder is pressurized with GN 2
pi_ B of Jl_to an external EDS c_rcuif-, through a hose fro.u the tcf_er. As the bladder

e--:pands, it raises the cover. The retracting mech-
anisr_ then pulls the lan_'ard to remove the cover
from the Q-.Ball.

3-_ ED$OVERRATElit.qER
Because of its physical location on the LES,

A time delay generated by the EDS Overrate the Q-Ball _.s not affected during flight by the air

Timer is used in making _r in-flight change to EDS turbulence normally caused by the vehicle. Also,

angular overrate lin,_.,ts. Thi_ EDS Timer is actuated at this location, *.he Q-Ball is at the greatest distance
at Uftoff and produces an output 20 (+0. 6, -0.2) ' forward of the vehicle pitch and yaw rotational axes.

seconds after being actuated. Thus, when _e angle of attack is changing, the Q -Ball
can more easily and accurately measure the ae: o-

. With one exception, the EDS Overrate Timer dynamic pressure differentials at the forward end of

is phy_teally and functionally identical to the EDS , the vehicle. "The differences in aerodynamic pres-
Cutoff Inhibit Tither (paragraph 3-2). The one ._xcep- sures, imposed on opposite sides of the Q-Ball outer

n is in the timing RC network. For the EDS Over- sheli, are used in determining the vehicle angle Of,.te Timer, the wlues of the Re network resistors attack.

3-4 = - ..... C2_anged 1 J:muary 196_ " -_
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EDS Des "ription

SectlonIH

yav," transc:cers in channel A are comtined ira
summing circuit w#.hin that chain.el. D/:_rential

¢ pressure signals in c_.aanel B ave also combined

• - '. in a summing circuit. The output from each summing

F'_ "":'_"_'e " circait represents the vector su.,_ (mag.oJtude, not
- direction) of the differences in aerodyrmmic pressu.-es

• -.; acung on the sides of the vehicle. Figalre 3-5 vector-

_i . -:_ l.ly shows the summLug in each channel.

The vector _um signal fro=. Q-Ball channel
A is displayed o_a d meter in the Command Module.

The vector sum sisal from channel B is not dis-

_"_'_j,,._._. played, bu_ isfed through the EDS Distributorinthe

__,___ IU toTM equipmez,t. S':paratepitchand yaw d_fferen-

tial pressure signals from channel A _re fed directly

/ to TM equipment in the IU. When displayed, pressure
differential signals from the Q-Ball are interpreted

as indications _." the vehicle angle of attack.

: 3-5 LAUNCHESt:AP[SYSTI_
-/
/ Sometimes c_lledthe Launch Escape lower,

._// :the Launch Escape S_:tom (_igure 3-6)provides the

-....... ...... :-- thrustnece- sary to pull the Command Module free
of a malfunctioning vehicle. The LES normally

rem._ins with the Apollo-Saturn vehicle until shortly

_ter S-II engine ignition. Up to this time in the flight,o.

the vehicle acceleration is low enough that the thrust

. _ x_,_XF of the LES is sufficient to pull the; Command Module

Figure 3-4. EDS Q-Ball Sensor System away from the vehicle if it becomes necessary. %'._ en

no longer needed, the LES is jettisoned either auto-
The Q-Ball is divided functionally into t_vo matically by the Uzight sequencing circuits of the

lr_lependem but almost identical channels. An out- vehicle or manuaIly by the crew.
put from either channel can be used to determine

the vehl,=le angle of attack. Each channel biains T.he LES consists essentially of three separate

aerody_.amJc pressure inputs through separate solid-propellant rocket motors, two canard surfaces,
pressure inlet ports. Eight such ports are located a tower structure, and the apex section of a boost

around the perimeter and near the forward end of protective cover {Figure 3-6). Although not a func-

hhe Q-Ball outer she:! (Figure.3-4). tional part of the LES, the EDS Q-Ball Sensor System
is mounted at the forward tip of the LES. All control

Two ports on opposite sides of the shell lie in of the LES rocket motors and canard surfaces origin-
the pitch, plane of the vehicle (Figure 3-5). Likewise, ates from within the Co-,mand Module.

two portson opposite sides of the shell lie in the yaw •

: plane. The two pitch inlet ports provide pressure - One of the LES rocket motors, the largest of

inputs to a pitch differential pressure transducer in the three, is the main launch escape motor that pro-

channel A of the Q-Bail. Cimilarly, the two yaw rides the thrust for an LES abort.- The launch escape
" ports provide pres-_ulre inputs to a yaw differential motor has 4. nozzles canted outward. A second motor,

pressure transducer in channel A. Channel B of the with 2 nozzles on opposite sides of the LES, is the LES

Q-Ball obtains pressure inputs from four Similar ]ettiso:: _otor for removing the LES from the Command

inlet ports. However, the ports for channel B are Module. The third motor Is the pitch control motor,
offset 45 degrees from the true pitch and yaw planes with a single nozzle on cne side of the LES. This

of the vehicle, motor causes the LES/Command-Module combination

• ".tOpitch over during a low-altitude abort.

(_ A differential pressure signal is derived from _: _ the output of each differential pressure transdt:=er in _ The .'wo canard surfaces near the forward end

the Q-BaIL The signals derived from the pitch and of the LES are au#omaUcally deployed approximately
#

3

3-5
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EDS Descript iop_
Section II1

II seconds afterignitionofthe mair launch,escape A tower structurephysicallyconnects the body

n,otor. These surfaces cause and then damp a turn- ofthe main launch motor to ,*.lietop of the Command

round maneuver duriltga medium-altitude abort. ._.J'-'?and tot). boost prutecti;_cover• The boost

_'Yhismaneuver ensures that[he blu,-:end ofthe protectivecove_ consis'.sofa rigidapex sectionar.,d

Command Module will:.acedownward durirk;descent, a flexibleaftsection{theaftse,_/ionis not shown in

During an LES high-altitudeabort, the LES is jetti- Figure 3-6). The cover completely surrounds the

soiledby the crew beforethe canards can be deployed, top and sides ofthe Command Module. At LES

In thiscase, the Command Module ReacUon Control jettison,the complete boest protectivecover ispulled

System isused tocause and damp .theturn-around from [he Command Module.
maneuver. • ,-, - .

" " ' PRESSURE - • }..
INLET .

Pitch ._"" • :.
• PORTS _'"_" Plane "'-.._..:_ ;_..:_ +"• "'t +' : - --..

I :'0 -" "¢ " eX

Q- o11. _" .._2: " :" :_

8 I 2 .," . --_ . "- _...'--t -+ _,. .
___Yaw -: " ." , " :"-"_,3: ". _-
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k _o 4 / .-:. , - "' ," .- - + "
\o- + Ol --. ,-,.-.• .t=.-

• , .... -'._,• =,rvI ..- .
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• ",L
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= Figure 3-51 Q-Ball Pressure !n_et Ports and Vector Summing- +

.
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EDS Description i
Sectmn IV

r

I '
I_----nl _ _--_c__---_ I I ,c., ,_
1_--_ I • I_--__-_ _ "---" / I

® __ ,--- ®
(

t__ t__] _ _ L_____ lli_,

I i _,_ I I _ I I N_. I |c:_-h_ lt-----tm--i--'-_

i I_,.-nl IE_;:JI I_k ['__Jl 11 I

, t____J _ L___J'- I -1- III

®
II

I _ _ _-i---j t___i '---_i, II
® _ _-----_ r 1 II

!1 /cg_ I L_---zJi_ _i;-_!11_ __ il

-i,;I;I;; I;
_<,) ®_(_ ) • ® ,)

.'...,-Figure 4_-1. EDS Preparation Panel

:- :;. ._ Legend for Figure 4-! __

• *c.

_Index "f Controlor • -

_ Number = : , "Indicator ::

I_,rei " EDS EN LE LOGIC ZERO :- Indicates that no inhibit _,h, nal has been receiv __
-. 4- --- . from the IU Switch Selectort_ inhibiteihhe-an

_'• i': ._ "-.. ., i- ._.. - "- angular-owrr_tc,or Lwo-er_ne-out au'omatic .borl.

_ Z 6D91, 6D92, 6Dg3, 1DI9"9, t_ Inuic_e that the respective bus_s_are cnerOzcd; | ;;

i;)I_.....
" : _D199, and 6D199 >.... --L .I _

. ' cJ

..- -,: -4-2-'- .-' " '_ - . . ._ Added _5 October 1_66
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.EDS Description
Section IV

Legend for Figure 4-1 (Co_t)

Index Cont,:o! or
Number Indicator Function

3 PYRO FIRING RLYS Indicates that pyrotechr, ic relays in the Command
SAFE A & B Module are deenergized.

4 PYRO RELAYS IND SAFE Indicates that neither pyrotechnic bus in the Com-
mand Module has been energized.

5 LOGIC RELAYS IND SAFE Indicates that the lcglc relays in _ Cumiu_uld
Module are dee._lergized.

6 ONE ENG OUT A & B Indicates that at least one S-IC ergine is out
:.ul_le_ci cc_its_

7 EDS READY Indicates that a_l '_DS circuits are ready for
normal operatJor and no unsafe conditions are
present.

8 EDS LAUNCH Indicates _at the Function switch (index number 43)
has been set tc LAUNCH or a firing command has
been given.

9 READY FOR IGNITION Indicates that the Saturn vehicle is ready for
ignition.

10 FIRING COMMAND Indicates that the Saturn firing command has been
issued.

U EDS NOT READY Indicates that at least one of several EDS circuits
is in an unsafe condition.

12 IGNITION COMMAND Indicates that the ignition Command fur the S-IV
engines has been issued.

13 IGI_RTIONSEQ FAILURE IndicaLesthata failurehas occurredintheS-IV

0 engineignitionsequence.

14 ALL ENG RI]NNING Indicates that all S-IC engines are producing
proper thrust.

15 COMMIT Indicates that the'-'Apollo-Saturn vehicle has been i
- released and Is reaay to leave the launch pad. _

.. I6 LIFTOFF " Indicates that the vehicle has lifted off the launch pad.

1_ CUTOFF Indlcatesthat the S-IC engines have been cutoff , - _
_'b

- . beforethe vehiclehas beencommittedtolaunch.= -_ :_

• 18 ENG OUT F_NABLED I, 2, and $ Indicates that an automatic abort; resulting from a ,j _
/':\ .o-englne-outcondition,ha_ nc_.beeninhibitedin _

= the EDS DL_2ributor. (One indicator light for each •
: inhibitingrelay,) _ _ _"

_ Added 15 Octolmr1966 -"- _ "_ " '!
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EDS Description !
3ectionIV

Legend for Figure 4-i (Cont)

Index Control or Function
Number _dicator

19 ABORT COMD TO S/C Indicate that six automatic abort initiate relays in
IA, IB, 2A, 2B, 3A, and 3B the EDS Distribator have been energized. These

-- relays are energized either by the auto abort bus

in the EDS DistrLbur.or or by the GSE checkout

computer.

20 ABORT BUS Indicates that the auto abo_t bus in the EDS

Distributor has been energized.

_I CUTOFF COMD FROM S/C Indicate that the three engine-cutoff signals from

I, 2, an_ 3 the MESC's have b_en received by the EDS
Distributor.

22 EDS UNSAFE A and B Indicatethat_t leastone ol_ree automatic _-bort

• " relaysin each I_ESC has b_-endeenerglzed. (Each

indicatoriscontrolledby the abort relays inone

MESC only.)

23 YAW-PITCH ENABLED Indicate that an automatic abort, resulting from a

I, 2, and 3 yaw or pitch angular-overrate condition, has not
been inhibited in the EDS Distributor. (One indicator

" lightfor each inhibitingrelay.)

24 S/C c\vrOFF ENABLED A and B Indicate that engine cutoff has been enabled by _e

.rU Switch Selector and by the EDS Cutoff Inhibit

Timer, respectively.

2§ ABORT ENABLE ,k.___MEDA and B Indicatethatthe auto abort er_ble relaysinthe EDS

Distributorhave been energized (set)by tLe GSE

"_ checkout computer (duplexcircuits)-

L

26 ATTITUDE REF FAIL Inc]Jcatesthatthe EDS Distribu'corhas received an

attitudereferencefailuresignalfrom the Ss.h_n •

'. Gui¢ianceSystem_ _ :-

27 DCR CUTOFF I and 2 Indicate that both Range Safety (Destru-et) Command '

" Receivers-in the S-IVB Str_gehave iniflated_S-IVB_..-

engine cutoff.- _ -' -" "
_ ..:, ;. . .,_ .'_:_

28 _AD ABORT REQUEST - (Not Used) _ ._ ::_ "_- - _

29 RF ABORT REQUEST L,dicatesthatan abort request has been U ansmitt_Cl-- ---.

to the St)acecraft from the ground, :

" 30 ROLL ENABLED 1, 2, and _ ', Indicate that an automatic abort, resulting from _ -' _ '
. roll_lar-overrate c dltidn,has not_been _ _ "' -_ -.

"- i_iblt_d in _e EDS Distribu_qr., (one indicator" .,/ : ;

_ _) llghtfor e_ach'inhibltingTelay;)_: "'-_2' _- "'_
i

, _ . _ _-.._ ,., ._ .

_.! ....._.._.__:._;:_., i:, _ :. ,. :.% _ ,y
"_4-4 -:. .o _..... _ __ _._...._:.. -_ X�_._..,_ ._.
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EDS Description
Section{V

Legend for Figure 4-! (Cont)

Index Contr_lor Function
Number Indicator

31 SII{ILIFTOFF ENABLE E_b!es a _irnu!atedIL[toffsigaaltobe initiatedby

other GSE ch_:ckou_units,which can deenergize

liftoffrelays in the EDS DistrU_utor. (SIM LIFTOFF

ENABLE switch iskey operated. Indicatorlight
!'m,.ned_iate!y__.bove_-w!tch!_dic_te_th,_t,_a_itehi._

ON.)

32 TEST FAULT indicatesthgtthe GSE automatic testnrogram has

stoppeddue todetectionofa fault.

33 RESET Resets GSE testprogram to continueaftera failure

occurs.

34 TEST COMPLETE Ir,_catesthatt.heGSE automatic test of the EDS

has been completed.

35 START StartsGSE automatic testOf _DS.

36 TESTING Indicatesthatthe GSE automatic testofthe EDS

isin process.

•_ 37 SINGLE STEP Causes theGSE automatic checkout equipment to
step through itsprogram 1 stepat a time. (Indicator

: lightabove swit_ indiceatesthatswitch isON. )

38 LIWTOFF RESET Resets _.utoabort enable relays inthe EDS Distri-

but)r. (h_dicatorlightabove switch indicatesthat

these relays nave been reseteitherby LI£TOFFJ

RESET pushbuttonor by IllSwitch Selector.)

, 39 PITCH RATE EXCESSIVE - Indicatethata pitchan=malar-overrateconditionhas

]1, 2, and 3 been sensed by three pitchrate switches inthe

.... " Control Signal Processor.

-=--- 40 YAW RATE E_ .'ESSI.VE " Indicate that a yaw angular-overrate conditionha_,
_S:-_ :I_-2,:and3 been sensed by three yaw rate switches inthe

.- Contr'q SignalPrOcessor.
¢

._ " _4_ .ROLLRATE EXCESSI'_E --:, Indicate that a roll angular-overrate condition h

J. = /_ _L I, 2,"and 3-_ ---: , :.. been sensed'by three rollrate switches inthe :.

"Control Signal Px0cessor;/ , : ,/ "=

_:":'. .1"- i; "_142 ::;. ENG_-thr_gh_S---" _ "- _'' -=i_.:- :Indlcatethatthethre'a,thrust,OK_witchestorthe: '-_= -"":."

[ :i: -: ';" _ -TILRUST GK-k¢_2,;_nd 3: • _ respectiveS-IC eng_aes/arei_losed. . ,' -- • -

1977076380-055



i

EDS Description
Sectiun I!'

Legend for Fi_ure 4_1 (Cont)

Index Co,_t rol or

Number L_,_icator Function

43 Function Selects mode of operation for checkout of the EDS:
m_

!
OFF - Prevents power from being

applied to EDS circuits in the IU.

MONITOR - Allc_#s power to bc applied tu

EDS circuits while panel monitors
conditions of circuits.

TEST - Permits testing of EDS circuits

by GSE automatic checkout

equipment.

LAUNCH - Enables the EDS ready circuits

for actual or simulated flight.

m- 44 LET JETTISON LIzzie ZERO Indicates the LET jettison lvgic circuit is safe.

45 SEPARATIOJ LOGIC ZERO Indicates the 4eparation logic cir_v_.t is safe.

46 SEQUENCE LOGIC ZERO Indicates that _either the S-II/S-IVB separation

sequence nor the Saturn/Apollo separation sequence

has been initiated by the IU Switch Selector.
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' EDS Desc zupt!on
Section"l

SECTIOL'!?V

GROU 3DSUPPORTEQUIPf ]E |T

The Ground Support Eouipznent (GSE) for the The panel is active both prior to and during flight.

EI_ consists of four test and dk_p_._ panels, along Ah inputs to the pane] are received through telemetry.
with the automatic checkout equipment used for pre- The panel is shown ._n Fig_are 4-2, with the indicators

launch cY,eckout of all Saturn vehicle systems. The described in the accompanying legend. Refer to

on-board EDS i3 checkea by first simulating various Sectioz_ II of this manual for mo,'e information about

emergency conditions in the vehicle, and then moni- the on-board EDS cempone.uts mentioned in the legend.
toring the resulting operation of the EDS circuits.

Monitoringand some control oI the pre-launch check- 4"3 ED2/COHTROLRATE GYRO PAHEL
out is prcvided by the ,l EDS panels. Some of the

panels also monitor the EDS circuits during vehicle The EDS/Control Rate Gyro Panel provides
flight. For more informatioi, on '" _ interconnections control and monitoring of the iU Control-EDS Rate

between the on-board EDS and the GSE, refer to the Gyro Package and its Control Signal Processor. Con-

Interface Cont_-ol Document entitled, "Saturn-Apollo trol functions and some of the monitoring functions at
Emergency Detection System Checkout Schematics" the panel axe available only during pre-launch check-

(gor the applicable vehicle), out. "nputs for other monitoring functions are obtain-

'd through telemetry and are therefore available dux'in_

Only the four EDS test and display panels will vehicle flight as well as pre-!aunch checkout.
be described in this section. These panels are rack
mounted and are located L, the Laur.ch 2.-.."_trol Center Th_ EDS/Control Rate Gyro Panel is show_ in

.,.. at Kelm_.dy Space Cen:er. Figure 4-3. Descriptions of the controls and indi-

caters are given in the legend accompanying the

4-| ID$PRIPAIIATI011PAHEL figure. %l_en a panel switch having an AUTO position

is setto f.batposition,the associatedfunctioncan be

Controlrnd rnorAt=" .-:L..gS.-.aromaticcheck- controlledby theGSE checkuut computer,

out isprovided by the ED_ Prsparation Panel. This

panel can be used only during pre-launch checkout of 4-4 G-ANGLEOFATTACKPANEL
the vehicle; the panel becomes inoperative after vehi-

cle launch. Figure 4-1 show_ the panel, and the Control and monitoring of the Q-Ball is the

accompanying legend describes each control and indi- prime function of the Q-Angle of Attack Panel. Con-

error. Refer to Section II of fir--is m_lnual tot more trol is permitted unly duting pre-l:mnch checkout,
information about the on-board EDS components but monitoring is available during b Ah pre-launch
mentioned in the figure legend, checkout and vehicle flight. Monito, ag of Q-Ball

cover removal is also provided by the panel. The

4-2 |D$ FL|GHT MONiTOR PANE[ panel is shown in Figur_ 4-4, with the controls and

indicators described !num legend. When a panel

Containing indicator lights and metera, the- switch having an AUTO position is set to that position,
EIXS Flight M_ni*.or Panel permits continuous monitor- the associated function can be controlled by the GSE

ofallimportant EDS functionsduring vehicleflight, checkout computer.

.j :;..,-. ._;-;

• -" "-.7:.7: "- :; -"
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EDS Description
Secticr, ;V

Legend for Figure 4-2

&" _dex Control or

Number Fndicator Fup.ction

1 S-IVB PP,F,SSURE LOX 1 Imd 2 Displaythe press-re inthe S-IVB oxygen tank

(duplexcircuits).

2 S-IVB PRESSURE FUEL I a_ 1 2 Display the pres_Jre in the S-IVB f:e! tank

(dupiex circuiis).

3 Q-BALL VECTOR SUM (Not used)

4 6D91, 6D92, and 61)93 Indicate that the respective buses are energized.

§ PILOT ABORT A and B Indicate tlmt a man,J_zl abort has be_=, !_,if: ::_d by

the pilot (duplex circuits).

6 ABORT BU3 Indicates that the auto abort bus in the EDS

Distrilmtor h_s been energized.

'_ ED_ ABORT A and B Indicate that an automat_.c abort has been init_',te:i

by the EDS (duplex circuits).

NO ABORT FROM L/V 1, 2, and 3 Indicate that no automatic abort iuitiate signals are
sent to the Spacecraft from _.DS Distributor.

b

9 CUTOFF COMMAND A and B indicate tha e. at least two of the th,Jee engine cutoff

signals from the MESC's n_ve been received by the
EDS Distributor (duplex circuits).

10 ABORT ENABLED A and B Indicate that _,n autor,:ttic abort has been enabled

In the Command MoO.'le (duplex circuits).

11 CUTOFF ENABLED A and B Indicate that engine cutoff hRs been enabled by
the IU Switch ,Selector and bv the EDS Cutoff

". Inhibit Timer, res,,uecU.vely.
0

12 LIFTOFF TO S/C A and B Indicates that a liftoff sign_.| has been sent from
, the EI_ Distributor to the _ )remand Module.

15 CUTOFF FROM S/C A an,.l B Indicate that engine cutoff signals have been
produced in the MESC's (duplex circuits).

14 cDTOFF A and B Indicate that engine cutoff signals have been

sent to the operating stage from the IlJ (duplox
circuits).

15 LES ABORT A and B Indicatethatthe LES abortmode has been initiated

. in the Spacecraft (duplex circuits).

16 CUTOFF S-IVB A and B Indicate cutoff of S-IVB engine.

,,,,,, |

4-$ . Added 15 Oct,:ber 1966

i
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ED$ Description
Sechon _"

l_ege;_d fcr Fig;,re 4-2 (Cort_

Index Controlor
"_" Number Indic__t_r Function

17 SI_ ABORT A and B Indicate that _ SPS =bort mode has be_)n iPJtiated

in the Spacecraft (&Jplex circuits).

18 CUTOFF S-H A and B Z_d_,*_atecutoff of S-H __ngines.

19 ABORT REQUEST Indicates that an abort r_quest signal _ :s been
received by the Command Module.

20 ATT REF FAIL H_'DTO S/C Indicates t_at an attitude reference failure signal
has been se ".tfrom the EDS Distributor to the

Comrmnd Modulefordisplay

21 CUTOFF S-ICA and B Indicatescaf_/fofS°ICengines(dlplexcircuits).

22 RF ABORT REQUrST Indicatesthatan abortrequesthas been

L1nsmittedtotheSpacecraftfrom thegrmmd.

23 LAUNCH KATE SELECTED Ir.dicatesthata new angular-overratehas been
selectedin;_,_IU.

24 RATE E.:CESSIVE IND TO S/C /hdicates that an angular-overrate sign-_l has
been sent from the EDS Distributor to the

i Command Module for display.

25 YAW-PITCH ABORT Indicates that a yaw or pitch angular-o';errate
signal b.xs ]'Ken produced in the T'J.

26 ROLL ABORT Il_dicates that a roll angular-overrate sig_ has
been produced in the IU.

2'? PITCH RATE EXCESSIVE I, 2 a_d 3 L_,dlcatethat a pitch angular-overrate has been
sensed by three pitch rate switches in the
Control Si_,,_I Processor.

28 ROLL RATE EXCES.gIVE I, 2, and 3 Indicate that a roll angular-overrate has been
sensed by three roll rate switches in the Control

' Si_r_l Processor.

29 YAW RATE EXCESSIV_ I, 2, and 3 Indicate that a yaw ang_lar-overrat, has
been sensed by three yaw rate switches in the
Coi_trol Signal Pro(.essot.

$0 S-IC ENG THRUST OK I_icates that the th _._sthrust OK switches for

I, 2, 3, 4, and 5 the respective _;-.sCengines are closed.

$1 S-11 ENG THRUST OK Indicates ,_hatthe three thr_,st OK switches for

:.., I, 2, $, 4, and 5 the respective S-If en_n_s are closed.

i •

Added 15 October 1966 "4-9 :
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EDS D_scr_.ption
SectionIV

LeL,e_l for Figure4-2 (Cont)

Index [ Control or
Number Inalcator Fu .ctton

32 I ONE ENG CUT A and B Inaicates that one S-IC ei_gi _e is out.

33 S-riB ENG THRUST OK A and B _dicate that both thrust OK switches for

the.S-IVI_ened.neare ciosed.

34 TWO ENG OUT A and B In_cate that at least two S-IC engines are
out (duplex circuits).

35 ENG OUT LND TO S/C Indicatethatthe respectiveengine-out

1,2, 3, 4, and 5 signalshavebeensentfrom theEDS Distributor
totheCommand ._!o_lefordisplay.

36 " S-H PRESSURE LOX 1 and 2 Display the pie; _ _ i_ t'.._ S-II oxygen tank
(duplex clrcuit _).

S-H PRESSURE FUEL 1 and 2 Display the pres_'ure in the S-H _el tapk
(duplex circuits).

I

(

/

Added 15 October 1966 "
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EDS Description
Section Br

. _ ,.T._ _ ......

"_ _ _____j

t _' ------ coupA_,l,.:o_,,,o,.rons-- ---- I

- _ "= I ___j _---__.-'r]

_) _,. L__.___lllt_ JI ... " J:; ' I' " '-'-
IbMAF

I,t_re 4-3 EDS/Contro! Rate Gyro Panel

Legend for Figure 4-3

Index Control or
Number Indicator Function

l, GROUP SELECTION 1, 2, and 3 Select the associated group of rate gyros for testing.
• (Indicator light above each swKc_hindicates that

t,_e respective group has been selected. )

3 YAW OUTPUT Display the yaw rate outputs of the Control Sigr_l
S rocessor. The meters are calibrated in degrees
per second.

ROLL OUTPUT Display the roll rate outputs of the Control Signal
Processor. The meters are calibrated in degrees
per second.

4 PITCH OUTPUT Display the pitch rate outputs of the Control SignalProcessor. The metersare calibratedindegrees

per second.
l

Added I? October 1966 .4-11 "
i
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EIT3 Description
Section IV

I_gend for Figure 4-3 (Cont)

_.-tdex Control or
Num_;er Indicator Function

5 METER RANGE Controlthe ra_:_e of fhe;'Jsociatedgroupofoutput

_eter_ The c_rse ran_'eis0 + 10degreesper

secondand thefinerange._.s0 + 1 degreeper second.

6 TOPOIIE CURRENT Displaytl,eoutputcurrentofhhetorquir_amplifier

associatedwitheachgroupt_rategyros.

7 MEYER RANGE Control the range of the associated TORQUE CUR-
RENT meters.

$ EDS RATE SWITCHES Indicatethatan an_ular-overratehas beensensedby

theassociatedrateswitchesintheControlSign_l
Processor.

9 COMPARATOR MONITORS - Indicate that the asSOciated .,-pare channel in the
SPARE CHANNEL ACTIVE YAW, Control Signal Processor has b._.n activated.

ROLL, and PITCH

10 EDq SW POINT Provides an indication of a change in the anguLar-
overratelimitswithintheControlSignalProcessor.

11 EDS SW POINT CONTROL Cont-ois change in angular-overrate limits within
the Control Signal Processor.

12 TORQUE COMMANDS - POSI'ZIVE, Control tY_,.output of the sele_ed rate gyro
ZERO, and NEGATIVE torquing amptifier Output o_ the selected amplifier

torques a select .,xi r,_te gyro, which, in turn, pro-
duces an ar_ular re,tosignal. Thissignaliscon-

ditlonedintheContr)ISzgnalProcessorand even-

tuallydisplayedon thev,,tputmeterson thepanei.

• (Indicatorlightaboveeachswitchindicatesthattht
, respectivetorquecomn._z,dhas beenissued.)

13 COMPARATOR MONITOR - Restoresthecommand cha_-lelintheControlSignal ,.
RESET Processortoan activestatusand returnsthespare

tostandby.

14 AXIS SELECTION - YAW, ROLL, Select the rate gyro to be tested within the group
and PITCH selected by the GROUP SELECTION switches

(index aumber I), (Indicator Light above each switch
indicates that the respective axis has been selected. )

15 SYST_,M POWER Controlq the power for operating and testing the
Cpntrol-EDS _tate Gyro Package and the Control
Signal Processor. (Indicator light immediately

(_ aboveswitch Indlcatesthatthepower has beenapplied. )

4-12 Added 15 October 1966 :
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_.DS Uescription
Section IV

_g_nd for Figure 4-3 (Cont)

•_- Index Control or
Number Indicator Function -

16 UP TO SPEED - GROUP 1, _, and 3 Indica:e that the rate gyros have reached operativg
speed.

1"I ROLL P.:NGE Changes the range _ the ROLL OUTPUT meters from
that selected by the METER RANGE switch (index
number 5) to a range of 0-25 degrees per secon4.

(
i

-.- ."_r¢,.,. ,I _ "4-13
i
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Ei_J Description
Sec_or, I¢

r.

[P_.I AF

•_, Fi_ar_ 4-4 Q-Angle of Attack Panel

.Legend lor Fi_o_re 4-4

Index Control or
Number Indicator Function

1 POWER A and B Indic,'_te th:R dc power has been applied to the
Q-Ball from the IU (duplex circuits).

2 VECTOR SUM A (Not used)
i

3 Pitch and Yaw Indicator Displays (on 1 indicator) sepa,--at_ pitch and yaw
, differentialpressure,detectedbytheQ-Ball.

L

t

4 VECTOR SUM B Displaysthevectorsum ofthepitchan_ yaw

differentialpressuresdetectedby theQ-Ball.

S COVER RETRACTED IndicatesthattheQ-Ballcoverhas bee,lremoved.

6 RETRACT PRESSURE OK Indicates that the GN2 pressure is correct for
retracting the Q-Ball cover.

'/ RETRACT (Not used)
L "'

8" _NFLATE PRESSURE OK Indicates that the GN2 press--_,'e is correct for

i inflatingthebladderoftheQ-Ballcover.4.14 Added 15 October 1966 "
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EDS Description
Section IV

/
: Legend for Figure 4-4 (Cont)

Index Control _r
"-" Function

Number Indicator

9 INFLATE (Not used)

_0 SIMULATE COMMAND Controls application of signals within the Q-Ball
to simulate the inputs from the pitch and yaw
pressure transducers. (Indicator ligh _.above swltch
indicates that a simulate comm_m,: Ires been issued. )

11 Q-BALL FUNCTION A and B (Not used)

12 FINE-COARSE Controls the range of the Pitch and Yaw Indicator
and the two vector sum meters.

13 Heaters Controls the ac power applied to the heater element •
in the Q-Ball. (Indicator light above switch
indicates that power has been applied. )

14 Q-BALL OVER TEMP (Not used)

15 Power Co_trc's the dc power applied to Q-Ball circuits
from _ne IU.

(.

!

o
L

t ( ,

{

f Adted 15 October 1966 4-15)4-16
i
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EDS Description-
'Sectio_V

SECTIOn|_V

APOLLO-SATUPJ'|EDS
VEHICLE9ATASHEETS

_'heD-ataSheetsincludedhereinprovidecurrentupdatedEDS c"Imngesaffectingthe

ApoIlo-_;.urn 500SeriesVehicles.Each DataSheetprovidesbothcircuitrychangesand

textdescriptionchangesapplicabletothevehiclespecifiedon thetab. The informationfor

eachvehicleisselfsupporting,and referencetopriorDataSheetsisno_.t.trequiredunless
so specified.

- ,,, NOTICE, , ,-_-- /
A thorough knowledge of the EDS operat_.onal concepts dise, u_sed within /

Sections I through IV is essential to the complete understandh',g of the information A•,Jr containedintheData1_heets.
_.. -- I il _ II

i

i

1
' " I ffanuarv 1967 K,i_-_ '_
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EDS _500), Sect. V

_-. THECONTENTSOFTHEPRECEDINGSECTIONSOFTHISMANUAL APPLYTOTHEVEHIC!E
_ SPECIFEDON THESEDATASHEETSEXCEPTFORTHEFOLLOWINGDIFFERENCES:dr,=

_ Figure 2-6, Abort Sequence Functional
S,:hematic (Sheet 1), and accompanying, text have been
c,_tged _ sho_vnon Figure 501-I_

In the event-an abort occurs prior to 30-
seconds after _ehicle liltoff, launch vel'.icle operating
engine cutoff mu_t be @ctivated by the Range Safety
Officer.

[

q

e

¢
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CIRCUITDES('RIPTIO:I
_=-_ - ....... i _ i

i

Relc_v_K29_ond K291 hovebeen odcledto the konnchvehicle
engine cutoff circu;try locotedwithir,, the EDSD;str;b_,tor. Thecontacts

of m|oy 1_29_ore located;n _erieswith the o_tput of the EDSCutoff Oeeneel)1:
InHbit Timerwhi|e the contactsof K291 are in serieswith the outputof EO$ Eng[i
.the Switch Selector. TEepr{mc,ryfunction of these contacts is
to prevent an ED$ automaticrunoff of tee launch vehicle eng;nesif on r
abort o,-.'_rl between 0 anc_40 secondsafter liftoff. +28 V +28 V T

_E:3:) £:: i:3t
If on _xx't occursprior to 40 secondsafter liftoff, the ectinn I

of mlm/s K290and K29l will preventtee setting of relay1 K233and _ [_"
K:234by the EDSCutoff Inhibit Timer end Switch Selector. With the . •

eneralzr=mlayz K229 throughK2//32and supplycvtoff signolsto the >._
Ic..,_h,,-.hi,=le_utoff_i,oui_.Co,_q_r,tty.,*,_i.;_to_ o_ "1 I'----'-- ' 2_ ,,.2:
the launch vehicle enginesrestswith the Ro,_geSafety Officer. !

• ,; _K226 ; .LK224; _.K226 ; !K225
If _n obort occur_at o time Ioter thon 40 second_oftef fiftoff, _'15'

relays K233 and K234 will be. et, and tee EDSOistr0t,=utmwill provTcle _ , : , C

' tom _

" CaM

:. ]. , +2_V -28V

-._ CaM

EDSDISTlilBUTOA
lmlm.::..,_.al - in n lU_ m _-_-- _---_ n I _ -- _ qlnl",_llm

INSIlUJM:_NTUNIT _, ----__lr'"--'----'-"--'"" ' ' 'CONYROL' "1

' 4-1-- 'L.,,. .... J Tos4v_

., r---' "1"--'1 1 I-'-'-"--" e_"
''F--" "" " SWITCH "_ "" C._itoffI I I: " : '" " ' " INHIBI'ITIME SELECTOR _ _ • •• -:.... _

- - .., LiljJ.J,_eJl._._ml L_ .... ..j,i..t ,. ,- _..:.

:. ., j ,,, ,: . ..-E-_'.;

.:, .. . . ,,_ ,_, _'. .. .

,. ,._! ,. • ._:
l IL I I I _ _ I Ill _ i I I II I

...... . . ._ ,, .: L

" "'" ::; "" : '" _ " : "'" " A:bo
'" : ""; ;'' : : : It,

" " :i;_,"': " " :" ; / " "
-" : ., " "'-1 ,July 196_ _,.

i
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]E)S (SOO),Sect, v

t

;_nch veh;cle
,. l'lv_contacts @ :"

e r._S Co[off -!Oeenerg|-eel for
,;..t__out_ .)f Eos _..._F.-i:;Cutoff
'OCI_ IS .- % , =

,-;_gl_esif on • _t

off, ,;)e act;on _ / I I
iys K2-_ and 1 : I _ I I
or. V_ththe - L I, _ _ . • I _ I i)utor cannot "7 -K224 :_K223 t _:2_5 , .K223 I J I t

:)fFicer. _/'K226 _l_K224 _ _K226 ; __K225 J.c-l_'--__'_ _ 1

,tot w;|l prov;de _ _ , *, CO" I

..... -._7.-'-T.!""_._"__'-_-_-'_";:".-- " ,

0CO,o .......... ....... [..... , - ___ I EOE:3 •

L" L" [ J " COM - - ,: . "

I . I I +211V *28V +28V +28V
do / I---" • "---i top _ _:_, _p- _) -",c>

I_Nt P,ewt / _ _ / / /

_, _ > >_ JL_ .L .J... - I
' --,_':zr"._,'_-':--_-._'.• _q _ "% _ "% I I

!
u L -- I l Iqllmlll_l mlsllilmll iil_mllml_l.. I -- -' _ Illlllllllllm

' C(_NTR_'-" 1
2ev _. I ms';m_oP, I

�//
/ / , lln_Ine lnoine

. Clm,lW On:vitvy Clr_lll_

"_ .... " :, . " IIo-_,...,_ ..:._:: : " .
, . .- .-.:,:.., ,_,-..... .,

'" J : " " " ' : • ' _ A_
i • l

• '_ .,., ._', irllllur_ JOl-Z

•; _ .... . . A_rt l_muer,ce _ kl_amallc Modgle,.atlo_Orawl_ll
" " s-_/l-is•. Added1 J.ly l_6_r _. ...-.

11,
i

1977076380-071



-,t,

ill

oC:3
mt'_

0

1977076380-072



EDS (500), Sect. V

THECONTENTSOFTHEPRECEDINGSECTIONSOFTHISMANUAL APPLYTOTHEVEHICLE
' SPECIFIEDON THESEDATASHEETSEXCEPTFORTHEFOLLOWINGDIFFERENCES:

Figure 2-8, S-IIEngine-CutoffFunctional

Schematic has been changed as shown on Figure 502-I.

Redundant engine cutoffcapabilityhas been

provided for the EDS engine cutoffcircuitryand the

LOX and LH 2 fueldepletionengine cutoffcircuitry.

@ •
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J
EDS (500), Sect. V

! :
• I

I 2, ""

--_-3 ----- _----3 _., • 5.tl S-IC
I_ S_FETY I Engine Cutoff Engine Cutoff

iD I---"I I ---1 CO_U,NO I f,_ nuEOS f,o.,lu_os
I -J-I .J- svs'_M I _ _.D_

---__-- I" *• I"3v - '. i* .

! I I [ |_2g_:!_1- I:(:ii

J o#'mlo,_67ond_K68:relo)_ I
J K?3andK74w uld _III provldaI

"° : •

• t

t ' ' !i•; J
_ ". , °

_° _' .

D "*

'1" ; IBMAI

:- . Fisure 503-1

'_ 8-D l_jlne-Cutodl_ Functional Sch6matic Modiftcsttlon Drawing
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i EDS (500),Sect.V

THECONTENTSOFTHEPRECEDINGSECTIONSOFTHISMANUALAPPLYTOTHEVEHICLE
5PECIFIEDONTHESEI?._TASHEETSEXCEPTFORTHEFOLLOWINGDIFFERENCES:

RelaysI{240,K241, and K242 havebeenadded _ Figure2-4,EngineOut l_Lnual-Abort_dlca-

H

totheEDS Distributortosupply+28 Vdc totheLV tion}'unctionalSchematic(Typical),has beenchangea

RATE EXCESSIVE lamps withintheSpacecraftwhen as shown on Figure5-7. k
an ar,_ularoverrateconditionexists.T,,_r_,,_,c,the

DAngularOverrateM_=nual-AbortSchematic,Figure A redundantsignallinehasbeen insertedin

2-3,and accompanyingtexthavebeenchangedas theS-rEand S-IVB enginet:.rustmonitoringcircuitry.
shown on Figure5-1.

I.oure2-7,S-IVB Engine-CutoffFunctional

Schematic,and acccmpanyingtexthavebeen chan_ed
as shown on Figure5-2. Sincethemajorityofthe

cirt:uitryhas beenchanged,Figure5-2 isinserted

asa new figurewithno changeareasindicated.

A manualabortindicationischangedas
follows:

From • S-H a._dS-IVB faeltankpressures
_" (4meters).
4J.

To • S-H and S-IVB fuel tank pressures
(4 meters - Upon S-II/S-IVB
separatio% two of the four fuel
tankindicators are usedtoindi-

c.ateS-IVB LOX tankpressure)•
o

VehicleAS-503usesa BlockH Spacecraft

ControlPanel,and Figures1-2through1-5are

replacedby Fibres 5-3,5-4,and 5-5.
t

[_ Figure 3-6, Abort Sequenc_ Functional
Schematic (Sheet 3) is changed as shown on Figure
5-6. No text change is required. The changed area
is depicted by shading.

[_ The EDS Inhibit Timer listed in Table
Cutoff

1-1 has been ,clmnced to a 30-sec01zi timer.
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:..DSDescription
SectionV

THECONTENTSOFTHEPRECEDINGSECTIONSOFTHISMANUALAPPLYTOTHEVEHICLE
SPECIFIEDONTHESEDATASHEETSEXCEPTFORTHEFOLLOWINGDIFFERENCES:

Relays K240, K241, and K242 have been added
to tl=_EDS Distributor to supply +28 V to the LV RATE
EXCYSSIVE lamps within the Spacecraft when an
av_,ular overrate condition exists. Therefore, the
A;:_alar Overrate Manual-Abort Sehematicp Figure
_-3 and accompanying text have been changed as
t;_-e_n on Figure 5-I.

Figure 2-7, S-IVB Engine - Cutoff Functional
Schematic and acccmpanying text have been changed as
shown on Figure 5-2_ Since the majority of the cir-
cuitry has been changed, Figure 5-2 is inserted as a
new figure with no c_mge areas indicated.

A manual abort indication is changed as
follows:

From • S-H arLdS-IVB fuel tank press-ores

(4 meters).

To • S-H and S-IVB fuel tank pressures
(4 meters - Upon S-H/S-IVB
separation, t_'o of the four fuel
tank indicators are used to indi-

cate S-IVB LOX tank pres_ _re).

Vehicle AS-503 uses a Block H Spacecraft
Control Panel, and Figures 1-2 throug_ I°$ are
replaced by Figures 5-3, 5-4p and 5-5.

B Plgure 2-6, Abort Sequence Functional
Schematic (Sheet 2 of 2) is changed rs shownon
Figure 5-6. No text change is requL-ed. The
cl_anged area is depicted by mhading.

_11 _ 196'I ,',.e/_, '
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Since the roll, pitch, and y_w c_e'-_ clr_!N are Therefore, with either K1S9or Klt0 imelllized_ ;:-." }

l_ntlcel, only tll roll cir_it will be di_zl_l. Whim m_" +_BVwill be _lI_l tl_ I_ _q_,,lly q_m r,of_4_" .' ..:.. --"_-
two of the three roll into owitcheo_ _ m_wlor morro_, of KI_ or 1160 or I_h, {l_l will oneqli_,,i.mlay KII0; " ' .- .'::-

Signal Pro_am_ or_ on_liz_l end +_/i_ mppli_111) mlu_/u of ml_ KI40 to tim LV RATEEXCESSIVElips within t11i... :'_:,',:';%---

K159 or K!60, or be_b, in tl_ EDSDlz_ril_l_ _ lo Control and Di_lo% FIMI of t_ Sl_w_nff,: _ _ imnd ".-,:"!:-:.:...
porallraph 2-5 for _ descriptionM this sequonN.), pitch drcuitry q_,ates In a similar manner_ i_rsIzll_: -'_:.*.:,:, ,.'.: :.

- . ., .. . . _l_/0Kil0andKill,. ;.:. .- " - :! "" ,.:},:"::;":':'i, :_,',
;' " ..'_. ,... ..... " :..... '.._' . . ", ".'|,_.. ;. 2 ,:': ,. " " ,_ " ,:

1

• ,..r... -..:.:.,':,':.::,.-:: " " :" - , ..._ , ..-'*,..... . - ;..... :
...... . ...... _..,.,.... ,. :.... : ".:,-.-..",:..-.;_ : . .'. _:_:.... _2, .-,

• .. -' • .. _ ._.. .,:: ..... _} -,: • ,'. ..... :., ...... -.=_-:, :.,'" " %-,,.: ....... -"
•,- _ .-- .__

-..."_ ,: . , . " ."'.- i..:" ..-"" , -.,.-:.......• •. . • , - *" ;-* _"_;.".* -._-':,-, : '
" ' "" "'_" "" " "'" ": ''_": ;" " : ;_ " :'• "'" ":" "'. i :"" ; '." " """" ' " "

" " '" _ 1161 ,., ,•,
:. ", , .... ,... ........ • , ,.... ::,. ".'

• . . • -
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[

i CONTROL

I AND COM CL" '.

I ' JPANEL ..- ....

T.,.,T _ _ " o., -[.,l_-[ ,o °" .- -_ _ co_ , L :o_L.,, .--

°°-k '-=_.T_t__ -_-
..... I--! ......

-_ _ I_ :_ '_-..-." _
.... I ""

Therefore, .vith either KI5.9 or K160_,e_izt, d_ *-
+28V will b* supplladthroughthe nor_lly open¢o_tactl
of:(159 or K;_O or both, and will energizerelay K240. '1)
Then +28V is supplied throughthe normallyopencontact:
nf relay K240to the LV RA'_EEXCESSlV_Iampswithin the -
Controland DisplayPanelof the Space.aft., The yc_vur,d :'
pitch clrcullTy _,eratel in Osimilmmannerto a_erOIze -.
relays K240and 1(2_m.

• , J.
- 2

-" Itl A_.._I

Ftlure _-1

Anilub_ (_rz'_te l_nu_-Abort Indication Modtfic.-..tion Drcwin I .
ne" 1_ -wvi
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GSE

'-- S-IVB .

i• i I

CIRCUIT DESCRIPT_N • I i II
I

Forcutoff of the S-IVB eng;neof Vehicle AS-503, |

thecut°'_fs|gna':f"°mtheEOSOistrlbut°rorecpP''iedn°t L---'::::[I

only to tie S-IVB r jioff bus, the_.eb,i cuffing off the engine, "
b_t alsoto relay K'_05in the AirtPowerDistributor, Reloy
KIC5 is energized, or_dits normallyopen contactsin the ,r ......
Aft PowerDistrib-

:or sJpply+28V to the OFF contact of _ SEQUEt'JCE
the motorswitc'... W}_-nthe motors,-itch is act.- :1, its I

- switchaemsGre&ive_ _othe positionsheen, on,- .}8_7i- i

removedfrc_,ltheeng.'re I_ver bu_. With .he removalof ! r_)tI10_ )+284, eelays KI0O, KIOI. and s.ub_'quentiv,KI06 in the, i! <
Sequencera,e dee_erglze_, li the stage Switch Selector Ir | I
hsstetmlo) Kli0, then+28Vissul_.lled tc-thepmvalve I COM I I
controlsolenoidoctu_t'ng the pmvolve of the engine. I AFT PO_VEk _ I " I

: I DIS'rR!I31!TOR "-T-" _ I '

• " "" It shouldbe noted tl_t the engine tl_.,st switches l _.L I
w_J;d normallyopen whentneengine cutoff bus is energ.:zed I K! _ t .

andthe msuhontaction wouldbe as statedo[_ve. I IX)_ | _ COM

I " ! _, -.L
I

The action of relay K106assuresthot the prevolve i i
I 1 !

coedTelsolenoidcannotheactuatedprior to engine cutoff. I I I _"( r) •

' , tom !

In a,:klitlc_ to _DS cutoff, the • .g;ne_ be cutoff I - I

by Ihe _a_e S_._tchSelectoe, GSE, tl_e_"_ngeSofety Control I --J O I
_/ltem, ond_ depletion of engine pro:_.llants_ As shown I ( I

! _ K]06
ttm_toge_.:tch Selectorcamcon_ )1 the eng,.'necutof._bus I < KlO0 < 101
directly _ connot controlt_e pr "oJ,,esoienoidwithout I . I

"firstene_zing t._eenginecutoff E,Js. I J _ +28V I- .-'" , ..-I I _

_.. - I. _1 __k _ l

"- .- -- - • I K]O _K_os i
" -" I" I

-" I..... . .... .-. :oN
.. : . . .... ,.-- +LZsv_OFF L .......

"" "::" " "- I ENGI._?." Thn_st Th _t- . .',- • .

"" . . -".., ::'-" - ---I ._ OK(2) __

.. , - " "-._ - -. -.-. I OK O) rr,
.... " ......... ": -. _.-,;. • -, " ..... ',. .. . I | Co

..... • " I . So

" " "-' - " :': :ii .l +.. ,,: ... .. |, . - . -. • . • • - . .

"':" ; " "'" ' " " " "- '" " " I %. u Engine Power
- ,. .. . _ . : . -." . , .. IL................ __.,_..,._I.._

-" -2 • - -- 1/12 Ill I _L='m_i_Ii_/l_ a

:" : -- S-ll• ..-

: '.. . , ..
; , . • -

,,...

• .. .-
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: EDS Desc: :?riot.
• Section V

am_mw_mwlmm_m

I EDSDISTRIBUTOR i
I I, s-,v_ __,, _-,c ,
I " , EngineCu:off, _ _etu'offM II

...... S-IVB I1 r ........ -" i r _peltont I
RANGE I I RANGE I Dtpletion I
SAFETY I I _ SAFETY l Signal ]COMMAND _ ] I COMMAND I
SYSTEM _L I I SYSTEM I ICONTROLLER -- I II I CONTROLLER II !

L ..... -I t ............... j
m

!

• I
+28 V - 1

+28 "I +28V I
i12 1

£ i '
| o

- I
I

t * ,
i I• !
", |

| !

' I_ !

L 1 '

:" " " .I ."
I01 ; . t • • II

,: " !-. -

• . | "

"--'t .............. " " ' "_" .........................."_''- "11

. :-* - - " t
• " !" " " , - - I

• :: .. j .
" . " " )• " • " " l''" ""

:- ' " " - I ;
- Engine Cutoff Bus . 3"

__° ..... _2_+ .......... -I

'_" S*ll EngineCutoff S-IC EngineCutoff
• .. _, him AF-A

" i_ F_q_ure S*2£

-,_, ..., . . "-" " _',,,,,'Hnn'_l Schematic

Added 1 Janu,_ry 1962 5-11/5-12
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EDS Descriptlc:
Section%"

IE_&I AF

Figure 5-3. ;v_lssion Sequence Controls, Block _. (Panels _ a 8)

Legend for Figure 5-3

Index Nomenclature Nomenclature in

Number on Panel Technical Manual

1 SEQUENCE OF EVENTS t_._q_OL SYS. MASTER EVENTS SEQUENCF. CONTROLLER LOGIC

3 SEQUENCE O1r EVENTS CONTROL b_fS. MAS'2ER EVENTS SEQUENCE CONTROLLER PYRO

3 EDS POWER EDS POWER

Added 1 Jamm-,T 1967 5-13
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EDS Description
Section V

LocationView

Figure 5-4. Crew Safety Controls, Block -": _Cen_er Console)

Legend for Figure 5-4

Index Nomenclature Nomenclature fn
Number on Panel Technical Manual

1 ABORT SYSTEM - 2 ENG oL_r s-Ic TWO ENG]IqE OUT AUTO ABORT DEACTIVATE

2 EDS AUTO AUTO ABORT ENABLE

3 ABORT SYSTEM - LES MODE - TWR LET JETTISON
JET SPS MODE

4 ABORT SYS]_EM - LV RATES RATE EXCESSIVE AUTO ABOR'I DEACTIVATE

'_-z4 Added 1 ,Ta,nua.ry 196'/
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EDS Description
SectionV

(
-- , _ AP'

£

i Figure S-S. Mission Sequence Displ,_ys, Block IZ (Panel 1)
1

"2 Added 1 .ilin,ncy 196"/ 5-15
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ED, ¢ Description
Section V

I_gen t for Figure 5-5

index NomencLature. - Nomenclature in
Number on Pmml Technical ManuaJ

1 ABORT ABORT REQUEST.

2 LV RA_E LV RATE EXCESSIVE

3 LV GUID LV ATT REF FAIL

4 S-H SEP S-H SECOND PLANE SEPAPATION

5 L:_"ENGIN_:S ENG NO. 1 OUT S-IC, .c;-IIOR S-IVB

(for indicatorI); Eng No. 2 thru 5 out S-IC an_:
S-IL

6 LV _ SPS Pc Angle ofAttack

7 LV/SPS IND -- _Pc LV A OF A -- SPS PC

4D

.

.%

i §-16 Added 1 Jam, ary 1967
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I EDS Description• SectionV
l
!

,' , Fi_uze 5-6

•, " Abort Sequence Functional Schematic

&_ldedl January 196"/ 5-17,/5-18
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i

' ' I!i
![ ..... II .-I c_ _,+--- ! I _.. I

iI.__..5] I ° "-°._i-: _ I

-_-'--_ 8 i II,>n _ il L___..____J

I_ - i I I• L_.J_ I>!,_. _]1 , I ,:ITL_:.0'_-1!
iI" ...... "-1-_ I _+_cJ"i"_ li

' oil' I!r..... ----I-:I ! ', ',
!i_l] ^ ]"il! _ I I

!v ' I |u I!, _-_--, ! ', - li i.1! 7, ri>= I! ,>1] _'+-i I,

-- ,i I,li ., i'% i l. <-%7 I li• _, I I _ I•- , I_ _ I _ -- -i, _. , i ,._.U_; I I, I
I I t " ; i I_x-[ Z I It i
i 1,13,,,_ ii t_ l l, II ,OH"v ,I "....... i-t-' !

II "_ = ! " I•-, -_.,! l/
iI' _o,I r...... r_,

I --,_l I i
i, _, l.ltb,, '__!
I I " " I II ;_rl v : |!
I" .......... " I I'U _ .. I!

,I I, ,_i:l> II il i ! '" I7 II
I I, , > IIo . _ I

I i,.o- li

! I I_,,_, --Jl Ii I lull " ,,, I
I I I Ia =_1

I II _=_ I

I z "1"L -'_1
t ,I, 4.

", Figure 5-7. Engine Out Manual-Abort Indication Functional Schematic
Modific_ttion Drawing

•., * I -, ,, i _ 'l,_1' Air,.1' 1=i
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EDS (500),Sec_..V

THECONTENTSOFTHEPRECEDINGSECTIONSOFTHISMANUALAPPLYTOTHEVEHICLE
SPECIFIEDONTHESEDATASHEETSEXCEPTFORTHEFOLLOWINGDIFFERENCE_:

_ Figure2-3,AngularOverrateManual-Abort

IndicationFunctionalSchematic,has changed. Relays

K171 throughK174 havebeendeletedfrom theEDS

Distributor,andtheintercGnnectingleadsbetween

theEDS Distributorand theControlSignalProcessor
rateswitcheshavebeenopened.

No angularoverratelimitswitchingispossible.

4p

• i

D

Added 1July1967 _ I,/_ '_n
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ET_ !_iscriution

Glossary

GLOSSARY

COM Common LV Launch Vehicle (Saturn portion of

ApoUo-Saturn vehlcJe)

EDS Emergency DeLectionSystem

"_ MEsC r_a_ter.Event Sequence Controller
ENG Engine ....

Q_Ball ED8 Q-Ball Sensor System
CaSE Ground Support Equipment

$PS Service Propulsion System

IL-. Inter_ace Control Document

Tl_ Telemetry
IU Instrument Unit

TWR Tower

JETT Jettison

LES Launch Escape System

L

q

@

, ,.. .. '.:..-"..:

• ._ - ._.:.....
• _" ",, ' ';._ "'_. "..?b .

_ _ ., -'. _ .'.-'.'.,".:

. ._. _:...'_.__,,_...',_-_.._::
• • "' .:4_:",_:_._

., • . " .... _..,.... _..._. _'_
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EDS Descrtp:_.on

AppendLxes

APPEP3DIJ(ES

Major portions of the ED5 IrteHa..'e Control Documen:s (ICD's) "or Apollo-

Saturn 500 Series Vehicles depic_:i on the title page have been included in the

-'ollowLu_ A_.pendixes. The ICD's c,mtatn useful data '.h_t supplements th _. infor-
mation in the precodin_ sections 9f th._s manual. Schematics in the ICD's pz'ovide

more detail than the schematics in Section II. Howeve._, In some c_Lse_, _e
schematics in Section Ii conta,_n later irJormatlon than those in the ICD's. In

addition to schematics, the IC]_'s _-.clude i_.sts of relays and lists of the various

+ 28 V buses required by the EDS.

The style and format of the material mth '_ AppendLx _re not *.he _,ame &s

_._e in the preced-r_5 sections of the me,real. No attempt was mzde to r_sty!e the
content of the ICD's to conform to the manual style.

Inclusion of a complete ICD fcr eac. h vehicle would have caused umnecessary

duplications. Therefore, when a st ction in one ICD ;s duplicated in another ICD.

that sect,_,n is presented only once kerein and referenced thereafter.

Char_ed I July 196'/ Appendixes _.I/-2
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Appendix

, APPE  DlXA"
,J

40M37 533

GEORGE C. :,I_RS}L_LL SPACE FLIGHT CENTER

tN i'EP_ }ACE CONTROL DOC UMENT

DESCRIPF.':_,'4 OF _AT'JRN SA-5Ol AND APOLLO SC-017
E_,IERGENC Y DETECTION SYSTEM

I. INTRODUCTION

A. The purposo of this d_cum._'nt is to describe _h_ kpollo-Saturn SA-501 Emergency
Detection Systezu (E'---_J_design. The design is a coordinated effort by the Crew Safety
Panel members and rep,_esenta tecl.nic:l inputs from several NASA Centers and is
binding on al; participating centers. The system defined in this document conforms to

the "Design Criteria ;or Satu,.-n-X' On-Board Emergency Detection System, ;CD
{113M65001)." Para_.--apb._ i. through 2.b. are in aceorclanee with 13_165001 and

describe deviat;.ons fron. the criteria which are approved by the Panel for this unmanned
development mission.

I. Genera, G,hdelines

a. Abort Sequence. The EElS in this mission will operate in an oven loop
mode. Automatic abort signals from the Launch Vehicle _,%11be inhibited
In the spacecraft.

b. Automatic Abort Activation. The liftoff signal will not activate the
EDS aatomatie abort mode in this mission. The entire automatic abort

signal will be interrupted in tube spaeecrat_ by leaving the Auto-Abort Enable
Switch in the OFF position.

e. Manual Abort Considerations

(1) Manual abort from the spacecraft will not be feasible in this
mission. Criteria _or ground command abort will be determined
by operational authority and are not within the scope of this document.

' (2) Capability for ground activation of an abort request indicator

circuit in the spacecraft will be provided. Activatto- of the circuit
will 1_e Indicated by TM. Prior to liftoff, operati_ the circuit

will utilize hard-line to the Instrument unit. Afro.. _x_, only the

APOLLO INTERFACE DOCUMENT
i i

* The ICD in this Appendix was dated December 25, 1965, and included
no revisions.

o

t
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AppendLx A

405L_7533
Range Saf_y de3truct sys_:m ar ,mi.ngcommand to the S-IVB _tage
will be used to ._t.'vate the circui:

2. Emergency Detection Parameters for _utomattc Abort_

$. AngularOverrates.

(i) Atuomat_c abor_ si:p_i w_ii be transmitted '_oLh__pacecra/t,
far te!emetry only, _en two of three gyros In any p!_.ne indicate
that the r.atc ]imJts are excee<)ed.

(2) Angular overrate (pitch, roll, yaw) signals will be ceactivatnd
by the laanch vehicle sequencer pri¢,, to inboard engine cutoff
enable.

b. S-V Two E_es C_.:t. The loss of thrust on two or more engines
wlll ini_aLe an a_c,-natlc abort signal which is transmitted to the
spcwecraft for telemetry only. "rnio signs] will be deactivated prior
to inboard engine cutoff armlr._ by t_e launch vehicle sequencer.

B. This doctunent -'.cf_nes interfaces between module_ and stages in functional terms
only. Detailed interface it.formation is co_tained in other interface docmnents. The
document drawing numbers and other pertinent information may be obtained from the
"Inter--Center Interface Control Document Log."

C. This document does not reflect all connections from other systems into the EI_
clrcu_ts.

H. ADBREVIATION3

For use with this document the follo_ing abbreviatio_s shall apply:

I. AUTO Autoraatic

2. BATT Battery
3. BME" Bench Maintenance _luipment
4, CB Circuit Breaker
S. CMD Command
$. ' CO CUtoff
V. COM Common Return
$. COMB Combustion

9. COMP Component

APOLLO INTERFACE DOCUMENT
• q

(

A-2
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10. CTL Control

11. DC L_.r ec t Current

12. DDAS Digital I_ata Acquisiticn System
13. DEACT Deacticate

14. DLSCIi Discharge
15. DISTR I_stributor

16. FIN Emergency Detection System
_7. ENG Engine

18 FCM Flight Combustion Monitor
19. FWD _'>; ".,_r d

20. GSE Ground Support Equipmem
21. lIND Indication
22. INSTR Instrumentation

23. Ill Instrument Unit
24. JETT Jettison

25. LECO Lox Engine Cutoff

26. LES Launch Escape System
27. LET Launch Escape Tower

28. LH2 Liquid Hydrogen
29. LOX Liquid Oxygen
30. LV Launch Vehicle

31. MCP Mission Control Programmer
32. MEAS Measurement

33. MESC Master Event Sequence Controller
34. _dS Millisecond

3_. NC Normally Closed

36. NO Normally Open
37. No. Number

38. PRESS Pressure

39. PWR Power

40. RECIRC Recirculaticn

41. REQ Request
42. S Switch

43. SC Spacecraft
44. SEC Second

45. SEQ Sequencer

46. , SPS Service Propulsion System
47. SUPV Supervision

48. TM Telemetry

APOLLO INTERFACE DOCUMENT
/

A-3

i
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I_. ELECTRICAL SYMBOLS

I L • i ..The el..c_-_ca. % nLl_+_ usc<_ in :his document are listed below.

:,. .:... :..

"r eaorgized)

]'- :
4

Battery Erect. ,_la_.etic Latch Relay Coll Diod_ or Rectifier

T

Electrical Relay Coil Ma_etic Latch , ..- MaL"a_tlc Latch
Normally Closed NormMly Opon

.o ,- ; ;
' _.'"" " ¢'_ L

.t ,
?

+ _" . , ,i+ I

, ..

Solenoid Normally Closed Normally Open
Electrical Relay Coutact3 Zlo©trieal Relay

Contects

+

;._'APO LLO INTERFACE DOCUMENT

(

i
+ A.4 .'. :
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Resistor Fuse Amplifier

Transistor - N!'}: Transistor - PNP Indicating Lamp

Explosive Squib Meter Meter .

(Biased)

APOLLO INTERFACE DOCUMENT

s

A-5
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?

' " JO-,-•J " k ,, 0

Bus" Termiaal Single Throw $_vitch
Sohle. or Crimped

"" Pressure Sv,_t .'h Circuit Breaker Double Throw $_itoh
Trm,sfer with Increase
in Pressure

:b
Pash Button Motor Sw!tch Bus/First Energized

Swi lch/Mai ntained

"-;. APOLLO INTERFACE DOCUMENT

(
.°

f,

.I

A..6
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IV. INTERSTAGE SIGNALS

The n-.ethod used in tra.nsrni_ing signals between stages vail be as
follows: If _tage "A" r_uires a signal from stage "B" it will furnish stage "B"

with • plus 28 volts, and stage "B" will s,,2tch tL_e plus 28 volts and return the
switched slt_ml to stage "_A::. (See fig'_rc i. ) The p!,_s _8 volts for si__nal

tr_nsmission need only be furnished one time f,,c a set of signals between stages.
This method of transmitting signals allows the d.c. p_e_- of each stage to be

completely lndc:ende-nt and eliminates the problems uI eur_-ent transfer in the

negative side of the d.c. power- system>.

X" DESCRiPTiON OF _ VOLT _}USEg

4IDIG The +ID10 bus is supplied directly from S-[C Batte£yNumber One
(llSAl0).

41Dll The +IDII bus is suppliedfrom the _IDlll bu.obeforepower transfer

or the -_lD!0bus afterpower transfer,

•II_0 The _ID20 bus is supplieddirectlyIrom fl-ICBattery Number Two

(H,_20).

• lD21 The _lD21 bus is supplied from the ,}ID21I bus befot power transfer

or the _lD20 bus after power tr _sfer.

41Dlll The 4IDlll bus is supplied from the GSE networks and supDlies the

41Dll bus during vehicle checkout and prelaunch sequence prior to

power transfer.

41Dl19 The 41Dl19 bus is supplied from the �Ì&Ä�Œ�supplyin the GSE.

#ID2II The 41D211 bus is supplied from the.GSE/mtworks and supplies the

42D21 bus during vehicle checkout and prelaunch sequence prior to

power transfer.

42Dll The 2Dll bus is supplied from any of the following:

• (a) GSE Regulated +28 VDC Ma;'_ Power Supply before
power transfer.

(b) S-II Main Battery 2071A1 after power transfer.
(e) GSE Mai:_ DC Power Supply before li_toff.

APOLLO INTE RFACE DOCUMENT

i
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." #

p

, +28 VOLTSD.C. --

.q

--->TO CONTROLLED
DEVICE

• r,

STAGE"A"

STAGE"B"

_ CONTROLLING CONTACTS
o, e #: ,.

.. P.

• o

I'_._:,"?. In!erstageSignals
*o

I

t

@ II

;APOLLO INTERFACE • DocuMENT

/

': A.8
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+2D21 The .2_21 b_s is supphed from any of the following:

_'a) GSZ Regulate5 0�pInstrumentationPower

Supply befoce power transfer.

(b) S-,rlInstrumentationBattery 207AIA2 at_er

power transfer.

(c) GSE InstrumentatiorDC Power Supplybefore
liftoff.

-_4DlI The _DII bus is suppliedfrom the 44D111 bus before power

transfer or the d-IDl0bus aRer power trznsfer.

•t4D15 The -_4D15bus issuppliedfrom the -t4Dllbus afterthe

S-I%'Brecei_.'estbc "Sequencer Power ON Cornm_nd" from
GSE.

4-ID31 The _4D31 bus is supplied from the 44D131 bus before
power transfer or the �è�p�busafter power transfer.

_veD10 The -_6D10 bus is supplied directly from the IU Battery 601A7.

• 6Dll The +6Dll bus is supplied from the _6DIll bus before power
transfer or the +6D10 bus after power transfer.

_6D30 Th o +6D30 bus is supplied directly from the IU Battery 601A9.

461)31 The _D31 bus is supplied from the _'6D211 bus before power

transfer or the +6D30 bus after power transfer.

46D40 The "_6D_0 bus is supplied alrectly from the I'U Battery 601A10.

46IM1 The -_6D41 bus is supplied from the 461Y_il bus before power

transfer or the +6D40 bus after power transfer.

_D91 The +6D91 bus is supplied from the _6DI1 bu_ and is one of
three EDS buses used in the 1U for ED_ circuitry.

_D92 "the _6D92 bus is supplied from the +6D31 bus and is one of

, threebuses used inthe IU for EDS circuitry.

• 6D93 The +6D=3 bus is supplied from the _6D41 bus and is one of
three buses used in the IU for ED_ circuitry.

APOLLO INTERFACE DOCUMENT

t

Ao9

i
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46Dl19 The +_.Dll9 bus is supplied to the IU from GSE.

Battery Bus A Battery Bus A is supplied directly from tLe Apollo Entry
BatteryA.

BatteryBus B BatteryBus B issupplieddirectlyfrom theApcUo Entry
Battery B.

EDS Bus No. i The EDS Bus No. I is supplied from battery Bas A through
a circuit breaker and th_ _DS pc ver switch.

ED8 Bus No. 2 The E£)S bus No. 2 is supplied from Battery
througr, a circuit breaker and the EDS power switch.

EDS Bus No. ,3 The EDS Bus No. 3 is supplied from the Battery Bus B
through a circuit breaker and the EDS power switch.

EDS The EDS ChangeOver Bus A ener_zes from EDS Bus No. I

CLangeOver exceptwhen EDS _us No. 1fails(becomesde-energized)It
Bus A automaticallyswitche_overtoEDS Bus No. 2.

EDS The EDS ChangeOver Bus B energizesfrom EDS Bus No. 3

ChangeOver exceptwhen EDS Bus No. 2 fails(becomesde-energized)it
" Bus B automaticallyswitchesovertoEDS Bus No. 2.

Logic Supplied from Battery Bus A through a circuit breaker and
Bus A logic bus arm relay. This bus is armed or safed by the

GSE operated logic bus arm re.lays and is used to activate
the circuitry in MESC A.

Logic Supplied from Battery Biis B through a circui; breaker and logic bus
Bus B arm relay. This bus is armed or safed by the GSE operated

logic bus arm relays and is used to activate the circuitry in
ME3C B.

q

Reset Suppliedfrom theGSE networks_nd isusedtoresetcritic_l

Bus No. 1 EI_ magneticIztchrelayspriortolauncL, R may alsobe
• used during vehicle checkout to return these relays to their

normal position.
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Reset Supplied from the GSE networks and is used _o "reset cr,;i.:al
Bus 1_o. 2 ED_ magnetic latch relays prior to latmeh. It may also mJe

used durLng vehicle checkout to return t_se relays to their
normal position.

•q. RELAY CROSS REFERENCE LiST

_ATURN V
EDS RELAY FUNCTIONS

Contacts - Schematic _eet "_o.

Relay # Function NC NO NC NO NC NO Coil

I_i S-IC Engine No. 1 Thrust
Voting Relay A 2 2 2

K2 S-IC Engine No. 2 Thrust
Voting Relay A 2 2 2

K3 ,_-ICEngine No. 3 Thrust
Voting Relay A 2 "_

K4 S-IC Engine No. 4 Thrust
Voting Relay A 2 g 2

S-IC Engine No. 5 Thrust
Voting Relay A 2 2

"" Kg-I EDS Manual/Auto Cutoff of LV

Engines A 4 3 3
K9-2 EDS Manual/Auto Cutoff of LV

Engines A T 3
K16-I EDS Manual/Auto Cutoff of LV

Engines B 4 3 3
K10-2 EDS Manual/Auto Cutoff of LV

Engines B T $

Kll S-IC Engine No. 1 Thrust

Voting Relay B 2 Z
K12 S-IC Engine No. 2 Thrust J_

Voting Relay B 2 2 _
K13 S-IC Engine No.3 Thrust .r_

Votinj Relay B 2 2 _.

KI4 S-IC Engne No. 4 Thrust " _ "

Voting R_",y B 2 2 l_.

K15 $-IC Engine No. 5 Thrust
V_:':"_ Relay B 2 B -"_

K19-I Er_s c,,- Manual Cutc'_ of LV
Engines Armed A B S 2
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• :. , ".Contacts -, Schematic Sheet No.

| "'" Relay # Function .- ,NC . NO NC NG . NC NG Coil

*" " K19-2 EDS or Manual Cutoff of LV

" ; "" " Engines Armed B ; " ":3 -.-2 2

K20 LV F..:ghi._ _,,,_,_,¢ "-.,,_. I , . ;

..... :" from Apollo Spacecraft 3 3 6

K20-2 LV Engines Cutoff No. 2 ' ;' - -

' " " ' from Apollo Spacecraft 3 3 3 6

K20-.3 LV Engines C':'off No. 3
from Apollo Space. r:Jt 3 3 6

.. K20-4 LV Engines Cutoff No. 2
:rom Apollo Spacecraft 3 3 3 6

.-.- K21-1 S-IC Engine No. I Thrust
Monitor A 7 2

K21-2 S-IC Engine No. I Thr,st ,'
Mm.itor B 7 2 o 2

i .-; K22;1 " S-IC Engine No. 2 Thrust
Monitor A 7 2 2 2

K22-2 S-IC Engine No. 2 =Thrust/:,
_" Monitor B 7 2 2 2

"_ ,:.. K23-I 5-IC Engine No. 3 Thrust
M_nitor A 7 2 2 2

.-,, , , K23-2 S-IC Engine No, 3 Thrust
Monitor B 7 2 2 2

:, ,,. K24-1 " " S-I C Engine No. 4 Thrust ,"
Monl_r A "/ 2 2 2

.; ,...: K24"-'2' •:"S-IC.E'._ineNo. 4 Thrust '.
• ' M_nltor B ? 2 2 2

K$6-1 S-IC Engine No. 5 Thrust :"
• . .. .

. Monitor A " '/ 2 2 2

• , .,. , K2_'-2""': S-!C Engane No. 5 Thrust
" ""....Monitor B "" 7 2

._.....,, K28-1_ i""AutoAbort 1A toApollo ,-
....8paceernff '" I0 10 10 10

.._.:..-: K,29.-2" Auto Abort It3toApollo

#-_ :.. " Sl_abecraft I0 I0 I0
K29-'3 " Auto Abort 2A td Apollo

.Spacecraft I0 _ 10 10 10
_ _ !_99-4 .'" Aulo'Abort 2B to Apollo

:.°.._. r ....

. Spacecraft ld " " 10 10_,,_'; ,. -,..
K29-5 , )tuto Abort 3A",'o Apollo

' Spacecraft 10 '" 10 10 10
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C_ntacts - Schemltie _e.eet No.

Relay # F:mction NC NO NC NO NC NO Coil

K29-6 Auto Abort 3B to Apollo

Spacecraft 10 10 I0
X30 _6D95 ?,",oni_rtoGSE IO 10

X31-1 S-IC Engine No. 1 Thrust
Monitor No. 1 3 2 3 2

K31-2 S-IC Engine No. 1 Thrust

Monitor No. 2 3 3 2 3 2

F31-3 S-[C Engine No. 1 Thrust

Monitor No. 3 3 3 2 :l 2

K32-1 S-IC Engine No. 2 'thrust
Monitor No. 1 2

K32-2 5-IC Engine No. 2 Thrust

Monitor No. 2 2

K32-3 _°:C Engine No. 3 Thrust
Monitor No. 3 2

K33-1 S-IC Engine No. 3 Thrust
Monitor No. 1 2

K33-2 S-IC Engine No. 3 Thrust
_-. Monitor No. 2 2

K33-3 S-IC Engine No. 3 Thrust
Monitor No. 3 2

K34-I S-IC Er_glne No. 4 Thrust
Monitor No. 1 |

K34-2 S-!C Engine Ne. 4 Thrust
Monitor No. _ 2

K34-3 S-IC Engine No. 4 Thrust
Monitor No. 3 2

K35-1 $-IC Engine No. 5 Thrust
Monitor No. 1 2

K35-2 S-IC Engine No. 5 Thrust
Monitor No. 2 :l

K35_3 .q-IC Enginc No. 5 TIL-'ust
Monitor No. 3 | •

K39 EDS Bus Changeover B 1 1 I
I[40 Excenaive Rate Auto Abort

Inhibit (P, Y. & R) 4 • 6
K41 ExcesMve flare Auto Abort

Inhibit (Roll) | 6 $
K42 8-IC Two l_.ngineOut Auto

Abort Inhibit 6 $ 6
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t

• . • CGntacts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Coil

" K43-i S-IC T_<) Engine Out Auto
Abort Inhibit No. 1 2 2 6

K43-2 5-1C T_v Engine Out Auto
Abort Inhibit No. 2 2 2 6

";_" K43":3 S-IC Two Engine Out Auto "'
Abort Inhibit No. 3 2 6

,;

K44 LET Jettisioned BI 9. 9 9 9

K45 S-IVB Engine Thrust
"' Monitor B 7 7

K46-1 Excessive Rate Auto Abort

• " Inhibit (P& Y) No. 1 8 8 8 6
K46-2 Excessive Rate Auto Abort

'" Inhibit (P & Y) No. 2 8 6
K46-3 Excessive Rate Auto Abort

"' Inhibit (P & Y) No. 3 8 6
K47-1 Excessive Rate Auto Abort

t.

Inhibit (Roll) No. 1 8 8 8 6
K47-2 Excessive Rate Auto Abort

- Inhibit (Roll) No. 2 8 6
K47-3 Excesswe Rate Auto Abvrt

Inhibit (Roll) No, 3 8 6
K48 LET Jettisoned B2 $ 9 9 9

i o •

K49 Range Safety Destruct Armedo,o .

, A from S-IVB "/ 7 7

K50 Range Safety Destruct Armed
B from S-IVB ? 7 7

KS) S-IVB Thrus_ Monitor A

it,,ii,:ator 7 7

K53 EDS _anual/Auto Cutoff A

of S-IC Engines 3 3 3

• :. K54-I EDS Manual/Auto Cutoff B
,.. , of S-IC Ymgines : 3 3 L

K54-2 EDS Manual/Auto Cutoff B

of S-IC Engines 3 3 3
K55 "S-ICEngines CutoffEr, able _ 3

K56 S-IC Eng_.nes Cutoff Enable ' 3 3
X57 S-IVB Engine Start Command 6 6

K58 S-IVB Engu,e Prevent Start 6 6

K59 8-1C All Engines OK A 2 2• . ".
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Coatact8 - Schematic Sheet No.

Relay # Function HC NO NC NO NC NO Coil

K60 Excessive Roll Rate Voting 8 ? 8

Relay A

K61 Excessive Roll Rate Voting

Relay B 8 8 7
K62 Excessive Pitch Rate Vo_

Relay A 8 7 8
K63 Excessive Pitch Rate Voting

Relay B 8 8 7 8

K64 Excessive Yaw Rate Voting

Relay A 8 7 8

K65 Excessive Yaw Rate Voting
Relay B 8 8 7 8

K66 EDS Arming of S-IVB Engine
Thrust Indication A 7 7 7

K67 EDS Manual/Auto Culoff A of

S-IVB Engine 6 6 ?

K68-1 S-II/S-IVB Separahon Simulate 6 6
K68-2 S-II/S-IVB Separation Simulate 6 8

K69 Range Safety S-IVB Destruct
Arm B 7 6 7

K70 Range Safety S-IVB Destruct
Arm A 6 7 7

K71 Pad Abort Request 7 7 7
K72 S-F,rB Thrust Monitor A 7 7

K73 EDS Bus Changeover A I I I
K74 LES Abort Lock-Up A1 9 9 9 9
K75 LES Abort Lock-up A2 9 9 9 9

K?6 Normal S-IVB Engine Cutoff 6 6
K77 EDS Manual/Auto Cutoff B of

S-IVB Engine 6 6
K78 Cutoff S-IC Inboard Engine 3 3

K79 Cutoff S-IC Outboard Engine 3 3
K80 S-If All Engines Normal Cutoff 4 4

K81 S-II Engine No. 1 Thrust
Monitor A 7 4

K82 S-H Engine No. 2 Thrust
Monitor A ?

K83 S-If Engine No. 3 The:st
Monitor A 7

K84 S-r[ Engine No. 4 Thrust
Monitor A ?
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, Contacts - Schematic Sheet No.

Relay _ Function NC NO NC NO NC NO Coil

K85 S-IIEngine No. 5 Thrust

Monitor A " ,. ,;7

K90 Auto-Abort System A Enable
Inhibit 9 I0

K91 Auto-Abort System B Enable
Inhibit 9 ' 10

K92 Auto-Abort S)stem B Enable
from GSE k0 9 10

K93 Auto-Abort System B Enable
from GSE I0 9 10

K94-1 LV Attitude Reference Fail A : 5 5
K94-2 LV Attitude Reference Fail B 5 5

K95 LET Jettisoned A1 9 " 9 9 9
K96 LET Jettisoned A2 9 9 9 9

K97 EDS Abort Voting I_gm

Input A 1 10 9 9 10
K98 EDS Abort Voting Logm

Input A2 10 9 9 10

_" K99 EDS Abort Voting Logic
Input A3 10 9 9 10

K100 EDS Abort Voting Logic

Input B1 10 9 9 10

KI01 EDS Abort Voting Logm

Inpu: B2 I0 9 9 I0

KI02 EDS A_LxJrtVoting I._gic

Input B3 I0 9 9 I0
K103 Abort B1 6 6 9 9

K104 Abort B2 6 6 9 9
K105 Abort A1 6 6 9 9

K106 Abort A2 6 6 9 9

K107 Auto-Abort System Enable A1 9 9 9 9 9
K105 Auto-Abort System Enable A2 9 9 9 9 9
K109 Auto-Abort System Enable B1 _ 9 9 9 9 ,

KI10 Auto-Abort 5"ystem Enable B2 9 9 9 9 9
Kill LES Abort Lock-up B1 9 9 " 9

Kl12 LES Abort Lock-up B2 9 9 _ 9
K113 Excessive Rate Auto-Abort -.

Inhibit (P, Y & R) 6 " 6 6
KII4 Excessive Rate Auto-Abort

Inhibit (Roll) , 6. 6 6
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Contacts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Coil

Kli5 8-IC Two Engine Out
Auto-Abort Inhibit 6 6 6

K!16 -'6D9!Bus GSE Disable *. l

Kl17 -6D92 Bus GSE Disable l 1
K118 +6D93 Bus GSE Disable I I

K119-I Liftoff 10 10

K119-2 I/ftoff 10 10

K121-1 S-H Engine No. 1 Thrust .
Mouitor A (Type I of 5) 4 4 4

K121-2 S-II Engine No. 1 T' ,'trot
Monitor B (Type l of 5) 4 4

K122 Excessive Pitch Rate Output
No. I S 8

K123 Excessive Pitch Relay Output
No. 2 8 8

K124 Excessive Pitch Rate Output
No. 3 8 $

K125 Excessive Yaw F _te Output
_,_ No, I S

K126 Excessive Yaw RaKe C'atput
No. 2 8 $

K127 Excessive Yaw Rate Output
NQ. 3 S S

K128 Excessive Roll Rate Output
No. I 8 8

K129 Excessive Roll Rate Output
No. 2 8 0

K130 Excessive Roll Rate Output
No. 3 $ S

K131 RF Link Abort Request A T T

K132 RF Link Abort Requeet 1_ 7 7
[':134 S-IVB Thrust OK Monitor B

Indication If 7

K135-I Rate Gyro High Rate on AI • 8 8

K135-2 Rate Gyro High Rate on A2 8 6
K136-1 Rate Gyro High Rate on B1 | 8 •

K138-2 Rate Gyro High Rate on 132 7 8 •
K137 Log/c A Bus Arm A I I

K13g Logic A Bus Arm B I 1
K139 Logic B Bus Arm A I 1
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Ccnt_cts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Coll

K140 Logic B Bus Arm B 1 1
K145 LET Jettison A 1@ 10 10

K146 LET Jettison B l0 10 l0

K147 S-IC Engine No, 1 Rough

Con.bustion Voting Relay 3 3
K148 s-IC El_._,ne No, 2 Rough

Combustion Voting Relay B $ ,. 3 3
K143 S-II Second Plane Separation

Simulate _ 5 5

K_50 b-_:LH 2 Prevalves Close
C0.mmand 4 4

K151 S-IfEngine No. I Thrust
Mm_,itor B " 4

K152 S-llEngine No. 2 Thrust
Monitor B

K153 S-IIEngine No. 3 _,.rust
Monitor B '/

K1,54 S-IfEngine No. 4 Thrust

.4 Monitor B 7
K155 S-II Engine No. 5 Thrust

Monitor B 7.

KI_ S-II Range Safety }, ,. I

Engines Cutoff 4 4 4

K157 S-H Range Safety No. 2
Engines Cutoff 4 4 4

K158 S-lC Engine No. 1 Prevalves

Close 3 .. 3 3
K159 S-IC Fngine No. 1 Cutoff 3 3 3

KI$0 EDS _an_,A 'Auto Cutoff A of _ .,
S-II Engines 4 4 4 4

KI61 EDS btanual/Auto Cutoff B of

S-If Engines 4 4 4 4

K162-1 S-H LH 2 l>revalves Close
Command from Engines
Prevent Start 4 4

K162-2 S-If LH 2 Prevalves Close

Command from Engines
Prevent Stazt 4
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Contacts - Schematic Sheet No.

Relay # Function NC NC NC NO NC NO Coil

K162-3 S-IILH 2 Prevalves Close

- Command from Engines

Prevent Start 4
K163 S-H S:_Lrt Phase Limiter

Cumit Arm 4 4

K166 Engine Start L-xterlock
By-pass 6 6

K167 EDS Arming of S-IVB Engine
Thrlmt Indication B 7 7 7

K171 GSE Engine Thrust Indication
Enable A 7 7 7

K172 GSE Engine Thrust Indicntion
Enable B 7 ? 7

K173 EDS Arming of S-II "H_rust
Indication A 5 V 4 4

K174 EDS Arming of S-II Thrust
IndicationB 5 V 4 4

K182-I RF Abort Ai I0 9 I0

K182-2 RF Abort A2 9 i0

K183-1 RF j,d)ovt BI 10 9 10

K183-2 RF ,U_ort B2 9 10
K192-1 LEVI Jettison A1 9 9 10
K192-2 LET Jettison A2 9 9 10

K193-1 LET Jettison B1 -9 9 10

K193-2 LET Jettison B2 9 9 10
K198 S-IVB Prevalve Control

Co,,.,_and 6 6

K199 S-IVB Chill Down _utof[

Command -6 6

K201-1 S-H Second Plane Separation A 5 5

K201-2 S-11 Secovd Plane Separation B 5 5

K202 S-IC Range Safety Engines
Cutoff A 3 3 3

K203-1 S-IC Range Safe_y Engines
Cutoff B1 3 3 3

K203-2 S-IC Range Safety Engines
Cutoff B2 3 3

K206-I MESC Logic Bus A Arm A ..I l

K206-2 MESC Logic Bus A Alm B 1 1

K207-1 MESC logic Bus B Arm A 1 1
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Contacts - 3thematic 3beet No.

Relay # Function NC NO NC NO NC NO Coil

K208 S-IfEngine No. 1 Cutoff 4 4 4
K212 Timers Test 2 6 6

K214 Normal ,q-IfEn_ne_ CutoffB 4 4 4

K215 Normal S-IIEngines CutoffA 4 4 4

K216 S-IIAll Engines StartCommand 4 4

K217 S-IfEngines Prevent Start 4 4

K218 S-'./Engines Prevent Start

By-pass C_mmand 4 4

K219 S-IC All Engines OK B 2 2

• °
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DRAWING NOTES:

The Auto-Abort bus from¢'.8_1 be energized
the excessive rnte elrcuit as well as the two

Eng_me Out Circuit on Page 2.

is nct programmed on the switchWais function
selector for this mission.

This circuit is not achve on this mission and
the function is inhibtted.
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EDS Descr!ptio:,

Appendff;

APPE[',]DIX+*

40M37=_+

GEORGE C. MARSHALL SPACE FLIGHT C£NTER

D{TERFACE CONTROL DOCUMENT
v

DESCRIPTION OF SATUqlN F_A-5O2AhD _-v,_.v....... _,_.-_n_.v
EMERGENCY DETECTION SYSTEM

I. INTRODUCTION

A. The purposeofth!sdocumentistodescribetheApollo-SaturnSA-502Emervch_y
Det_:ct_onSystem (-_DS)desi_n_The designisa coordinatedeffortby theCrew S._fety
1>'_nelmembers and repre:.entstechnicalinputsfr._mseveralNASA Centersand is

bind/ngon Pllparticipatingcenters.The systemdefined'nthisdocumentconformsto
the"DesignCriteriaforS_turn-VO_-Board Fm_.rgencyDetectionSystem,ICD

(#13M650uD." ParagraphsI.throu_;h2.b.o:e inaccordancewith13M65001 and
desc:qbedeviaH-onsfrom thecritsri_whichnre approvedby thePanelforthisunmanned

developmentmission.

1. GeneralGuidelines

.. c.. AbortSequence.The EDS inthismissionwilloperateinan openloop
mode. Automaticabortsignalsfrom t_eLaunchVehiclewillbo inhibited
inthespacecrP.ft.

b. Au_nr_tlcAbo_ Act!¢atqon.The llftoffsignalwillnotactivrt_the
EDCJautomaticabortmode inthismission. The entireautomaticabort

silx,lwillbe i,_;_rruptedinthespacecraftby leavingtheAuto-AbortEnable
SwitchintheOFF position.

c. ManualAbortConsiderations

(1) Manualabortfrom thes;,tcecraftwillnotbe feasibleinthis
mission. Criteriafol:groundcommand abortwillbe determined
by operationalauthorityandare notwi_in theecopoofthisdocument.

(2) Capabilityforgroundactivatl:,nofan ah,JrtrequestindicPror
olr_uitinthes,acecraftwillbe provided.Actlv=tlonofthecircuit

wi_ be Ind_cateJby TM. Priortollftoff,operationofthecircuit
will utilize hard-line to the Instrument unit. ,a_e,c llfloff, only the

APOLLO INTERFACE DOCUMENT

/ * The ICD in this Appendi_ was dated D_cernl;,er 30. 1965, and included no
revisions. Pages of the ICD that were modified for this Append'x do not
retain the IC'3 drawing number,

A_.d 15 October 1966 " B-I
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KJmgo Safety destruct system srml_ c_omm_nd to the 8-IVB atago
w_H be used te activate the circuit.

3. Emergency Det_Uon Parameters for Automatic Abort

*. _ Over.--area.

11) Automatic abort eigr.al will be transmitted to the spacecraR,
f¢.r telemetry only, when two of three gyros in any piam_ indicate
thg'. the r_te limits are exceoded.

{2) A_guIa_ overrate _/tch, roll, taw} #_aals will be de_ctiv_d

by t_e launch vehicle sequencer prior to Inboard engine cutoff
_1_ble.

b. 8-V Two En_nes O_t. q_e lomJ Gf thru_ ou two or more engines
will _a_ -'._tt_n_|c abort sl_n._ which is tr'J.nsmRted_ the

,p_ecraft for telemetry ouiy. This signal will be deactivated prior
to h_oard engine cutoff arming by the launch vehicl_ sequencer.

B. This document defir._s interfaces between modules and stages in functional terms

only. Detailed interface tnforrr_ion Is contained in other interface docame_xts. The
document drawing ntmfl_rs and other perti_-ent information may be obtained from the
"Inter-Center Interface Control Document Log."

C. "lrttls document doee not reflect all connection3 from other systems ink) the ED8
circuits.

APOLLO INTERFACE DOCUMENT

(
\

Bo3 Added 15 October 1956
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II ABBREVIA_i _ONS

(Refer to Section H in Appendix A)

m ELECTRICAL SY/vIBOI_

(Refer to Section KI in Appendix A)

" IV INTERSTAGE SIGNALS

(Refer to Section IV in Appendix A)

V DESCRIPTION OF 28 VOLT BUSES

(Refe: to Section V in Appendix A)

--- VI RELAY CROSS REFERENCE LIST

SATURN V

EDS Relay Functions

NOTE: Relay numbers she n are for

reference only and do not cor-

respond to actual hardware

reference designations.

q

t

(

4

Added 15 Oc ober 1966 . . B-3
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Appcadtx B

Contacts- _bemstic _ee_ No.

Relay# Function NC NO NC NO NC _O Co_

gl, _-ICEr_ No. I T_ust
VOtln_R_I_yA S 3 S

K3 $-|C, "_eNo. 2 Thrust
Votins_elayA S S 5

K3 8"IC Engine No. 3 Thrust
VotingBelayA = ;J Z

K4 8-IC Engine Fo. 4 _hruet
Votir_ _e_ay A 2 2 2

K_ 8-IC Engine No. 5 Thrust
Voting Relay A 2 3 3

• I{9-1 ED$ lqanual/Auto Cutoff of LV

E_,Ine_A 4 _ 3
X9-3 EDS ManuLl/AutoCuWff _* LV

KIO-I ED$ Ma_l/Auto Cutoff of LV
gn_l_s B 4 3 3

gl0-;_ EDS Manual/Aulo C_toff of LV
E_'inee R 7

]CI_ 8olC EnEin_No. 1 Yhrust
"" Voting Belay B S 3

K:I3 8-IC rn_me No. 2 Thrust
Voting Ilelay P, $ 3

KI3 8-IC Engine No.3 Thrust
Votin_ Belay B 3 $

K_4 $olc Engine No. 4 Thrust
Voting Relay B 2 3

KI5 S-IC E.gtne No. 5 Thrust
Voting Relay B $ 3

Klg-I EDS or ._4anuslCutoff of L¥
Engines _r_ed A 3 _ _I

9

APOLLO INTERFACE DOCUMENT
( %- . .

/

& ,,

I B.4 _,_ed l_ Octo_r 19_
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Contacts - Schematic _eet .No.

Relay P Function NC NO NC NO NC NO Col:.

K19-2 EDS or Manu_ C_toff of LV

Vn_me__ Armed u _ 2 2

K20-I LV Engines Cutoff No. 1
from Apollo _pacecraft 3 3 G

X'0-2 LV Engines Cutoff No. '3
from Apollo 3pacecralt 3 3 a 6

K20-3 LV Engines C=.,Jff N,, J
from Apnllo _pacecraft 3 3 6

K20-4 LV Enginez Cutoff No. 2
from Apollo Spacecraft 3 3 3 6

K21-1 S-1C Engine No. 1 Thrust
Monitor A 7 2

K21-2 3-IC Engine No. 1 Thrus"
Monitor B ? 2 2 2

K22-1 S-IC Engine No. 2 Thrust
Monitor A 7 2 2 2

K22-2 S-IC Engine No. 2 Thrust
blonitor B T 2 2 2

K23-1 S-IC Engine No. 3 Thrust
Monitor A 7 2 2 2

K23-2 S-IC Engine No. 3 Thrust
.. Monitor B 7 2 2 2

K24-1 S-IC Engine No. 4 Thrust
Monitor A 7 2 2 2

K24-2 S-IC Engine No. 4 Thrust
Montor B 7 2 2 Z

K25-1 S-IC Engine No. 5 Thrust
Monitor A ? 2 _ 2

K25-2 S-IC Engirm No. 5 Thrust
Monitor l_ 7 2

K29°1 Auto Abort IA to Apolb

Spacecraft 10 10 10 10
K29-2 Auto Abort IB to Apollo

• _pacecraft 10 10 10 ,
K29-5 Auto Abort 2A to Apollo

SpacecrLft 10 10 10 10
K29-4 Auto Abort 2B to Apollo

Spacecraft 10 10 10
R29-5 Auto Abort 3A to Apollo

8pscecraft 10 10 10 I0

: APOLLO INTERFACE DOCUMENT

{

;: Added 15 Octooer 1966 . B-5
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Contacts - Schematic Sheet No.

Relay # Function NC NQ NC NO NC NO C_,I

g_9-6 Auto Abort 3B to Apollo

Spacecraft 10 10 10
K30 +61)95 Monitor to GSE 10 10

K31-1 S-!C Engine No. 1 Thrust

Monitor No. I 3 2 3
K31-2 S-IC Engine No. ! Th.--ast

Mor,.itorNo. 2 3 2 2 3 2
K31-3 S-iC E_ine No. 1 2c=rust

Monitor No. 3 3 3 3 2

K32-1 S-IC Engine No. 2 Thrust
Monitor No. 1 2

K32-2 S-IC Engine No. 2 Thrust
Monitor No. 2 It

K32-3 S-IC Engine No. 3 Thrust

Monitor No. 3 £

K33-1 S-IC Engine No. 3 Thrust
Monitor No. i 2

K33-2 S-IC Engine No. 3 Thrust
Monitor No. 2 2

K33-3 S-IC Engine No. 3 Thrust
Monitor Yo. 3 _..

K34-1 S-IC Engine No. 4 Tnrt:._t
Monitor No. I

K34-2 $-IC Engine No. 4 T_r:;_t
Monitor No. 2 _.,

K34-3 S-IC Engine No. 4 Thruat
Monitor No. 3 2

K35-I $-IC Engine No. _ _a-',,st
Monitor No. 1 2

K35-2 S-IC Engine No. 5 Thrust

Monitor No. 2" 2

K35-3 S-lC Engine No. 5 Thrust
Monitor No. 3

K39 EDS Bus Changeover B 1 _ 7 -
K40 Excessive Rate Auto Abort

Inhibit (P, Y, & R) 6 6 6
K41 Excessive Rate Auto Abort

Inhibit (Roll) 6 _ 6

K42 S-IC Two Engine Out Auto
Abort Inhibit (l 6

APOLLO INTERFACE DoCUMEN-r ":

#

P.-6 Added 15 October 1966
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ConL'_ets - Sch_rrmt;c _eet No.

Relay # Fu_ctlon NC NO __.C NO NC NO Coil

][43-1 SIC Two Engine _ L_Auto

K43-_ $-IC Tw_ Engine Out Auto
Abort I_h_bit No. 2 2 2 8

K43-3 $-IC T_ Engine Out Auto
Abort Inhibit No. 3 2 6

•-'_A LET Je"dIs!o_od BI 9 9 9 9
K45 8-IV'B En_.ne Tnru_

Mo_._r B 7 7
K46-1 Excessive Rate Auto Abort

Inhibit (P & Y) No. 1 8 8 8 6
I[46-2 Excessive Rate AuW Abort

tub/bit (P & Y} ,_o. 2 8 6
K46-3 Exce_ivc Rate &uto Abort

Inhibit (P & Y) No. 3 $ 6
K47-I Excessive Ra_ Auto Abort

Inhibit (RoU) No. I S S 8 6
K47-2 Excessive Rate Auto Abort

Inh_ (Roll) No. 2 S 6
K47-3 Excessive Rate Auto Abort

Inhibit (Roll)No. 3 S 6
K45 LET Je'J,isoned B2 9 9 9 _)

K49 Range Safety Destruct Ar-aed
A from ._-IV_ _ ? 7.

KSO Range Safety Destru_ Armed
B from S-IVB 7 "/ *?

K51 3-1VB Thrust Monitor A

Indicator 7
K53 EDS Manual/Auto Cu_ff A

of S-IC Engines _ 3 3
K54-I EDS Manual/Auto Cutoff B

of SIC Engin_ 3 3
K54-2 EDS M_zaual/Auto Cutoff B

, of S-tO Engiues 3 3 3
K_5 8-IC _s Cutoff F,,_hle $ 3
g_ 8-1C Engines Cutoff Enable 3 3
g5_ 8--IVB Engine 8tart Com_ 6 6
K._ B-IVB Er_gino Prevent Start 6 6
_9 B-IC J_J]Eno_Ines OK A 2 2

APOLLO INTERFACE DOCUMENT
"v

Added 15 October 19_6 , B-7
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ConL'Icts - Schematic _eet No.

Relay # Function NC NO NC NO NC NO Coil

K60 Excessive.Roll Ra_e VoEng 8. 7 8
Relay A

K61 Excessive Roll Fate Voting

Relay B 8 8 7 $

K62 Excessive Pitch Rate Voting
Relay A 8 7 $

K63 Excessive Pitc_ Rs_._ Vo_n_

Relay B 8 8 T 8

X64 Excessive Yaw Rate Vctin_
Relay A 8 : 8

K65 Excessive Yaw Rate Voting
Relay B 8 8 7 8

X66 EDS Armir_ of S-rVB Engine
Thrust IndicationA 7 7 7

K67 EDS Manual/Auto Cu:_f A of

S-IVB Engine 8 6 7
K68-1 S-II/S-IVB S_par_t-ion Simulate 6 6

K68-2 S-II/S-IVB Separation Simulate 6 6
K69 Range _a_ety S-IVB Destruct

Arm B 7 6 7

K70 Range SafetyS-IVB Destruct
Arm A 6 7 7

K71 Fad Abort Request 7 7 7
K72 8-1VB Thrust Monitor A 7 7

K73 EDS Bus Changeover A I I I

K74 LES Abort L_ck-Up A1 9 9 9 9
K75 LE$ Abort L _-k-up A2 9 9 9 9

K76 Normal S-!Vb Engine Cutoff 6
K77 EDS Mamml/Auto Cutof6 B of

S-IVB Engine 6 6 7
K78 Cutoff S-IC InboardEngine _ 3

K79 Cutoff S olC Outboard Engine $ 3
K80 S-If All Engines Normal Cutoff 4 4
K81 S-II Engine No. 1 Thrust

Monitor A ? 4

K82 S-II Engine No. 2 Thrust
Monitor A 7

K83 S-IfEngine No. 3 Thrust
Mon;tor A 7

K84 S-H En?ine No. 4 Thrust
Monitor A 7

APOLLO INTERFACE DOCUMENT

Aae_.d 15 Oc[ober 1966
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Contacts- Schematic_eet No.

Rehy# Fu_;,t.... NC NO NC NO NC NO Coil

K85 S-H Engine No. 5 Thrust
M_nit_r A if'

Kg0 Auto-Abort System A Enable
Inhibit 9 I0

K91 Auto-Abort System B Enable

lnldbit : 9 .. I0
K92 Auto-AbortSystemB Enable

from GSE 10 9 10
K93 Auto-ALertSystem B E_J_:e

from GSE 10 9 10
K94-I LV At_itude Reference Fail A 5 5
K94-2 LV AttiV_e Reference Fail B 5 5
K95 LET Jettisoned A1 9 9 ,. 9 9
K96 LET Jettisoned A2 9 9 9 9

K97 EDS Abort Voting I_gic
Input A1 10 9 9 10

K98 EDS Abort Voting I__gic
Input A2 _0 9 9 10

K99 EDS Abort Voting Logic
_.. Input A3 lO 9 9 10

KI00 EDS Abort Voting Logic
Input B1 I0 9 9 !0

KI01 EDS Abort Votinff I_glc
Input B2 10 9 9 10

K!02 EDS Al_rt VotingLogic
Input B3 10 9 9 10

K103 Abort B1 6 6 9 9
K104 Abort B2 6 6 9 9
K105 Abort At 6 6 9 9
K106 Abort A2 6 6 9 9
K107 Auto-Abort System Enable A1 9 9 9 9" 9
K108 Auto-Abort System Enable A2 9 9 9 9 9
K109 Auto-Abort System Enable B1 9 9 9 9 9
KI10 Auto-Abort System Enable B2 9 9 9 9 9
Klll LES Abort Lock-up B1 9 9 9 9
Kl12 LES Abort I/)ck-up _,2 9 9 9 9
Kl13 F.xceesive l_:_e Auto-Abort

Inhibit (P, Y & R) 6 6 6
Kl14 Excessive Rate Auto-Abort

Inhibit (Roll) 6 6 6

. POLLO INTERFACE DOCUMENT

i,

Added 15 October 1966 . B-9
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Contacts - _choraatlc meet No.

l_ehy # Function liC NO He. NO NC NO Coil

Kl15 S-IC Two Engine _
Auto-Abort Inhibit _ 6 6

Kl16 +6D91 Bus G_,E D_sabIc 1( l
Kl17 +5D92 Bus GSE Disable 1 :.
Ell8 +61)93 Bus _ Disab;e ! 1

KILq-1 I.Mtof./ 10 10
X't19-2 Lffmff 10 I0

KI21-1 S-H Engine No. 1 Thr,'ot
Monitor A (Type 1 of 5) 4 4 4

K121-2 S-II Engine No. I Thrust

Monitor B (Type I of 5) 4 4
K122 Excessive Pitch Rate Output

No. I 8 8

K123 Excessive Pitch Relay Output
No, 2 8 8

K124 ikxeesstve Pitch Rate Output
No. 3 8 8

K125 Excessive Yaw Rate OutImt
No. 1 8 8

"-_ K126 Excessive Yaw Rate Output
No. 2 8 8

K127 Excessive Yaw Rate {_tpui
No. 3 8 8

K128 Excessive Roll Rate Outpu_
No. 1 8 8,

K129 Excessive RoE Rate Output
No. 2 S 8

KI3_ Excessive 11o11Rate Output
No. 3 B &

K131 RF Link Abort Req-est A I 7

K132 RF Link Abort Request B 7 7
K134 8-IVB Thrust OK Monitor B

Indication I 7

K135-1 Rate Gyro Hi_ Rate on A1 8 8 8 "

K135-2 Rate Gyro High Rate on A2 8 6
K136-1 Rate Gyro High Rate on BI 8 8 6
K136-2 Rate Gyro High Rate on ]12 7 8 6

K_7 l_gie A Bus Arm A 1 1
KI38 Logic A Bus Arm B 1 1
K139 Ix_g_c B Bus Arm A 1 1

APOLLO INTERFACE DOCUMENT

B-IO Added 15 October 1966
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Contacts-SchematicShao*No.

ReLRy# Fu_actlon NC NC NC NO NC NO Cot]

K140 LogicB _us Arm B 1 1
FLI45 LET Jer'_i_onA 10 10 10
K14_ LET JettisonB ]tO 10 10

K147 S-IC E_gin8 I,:o. 1 Rough

Comtm_tlo_VotingRe_ay _
K148 S-1CEngineNo. 2 Rough

C_mb_sfl_n Voting ReLay S $' 3 3
K149 $_-- _c_nd Plane S_paration

8._uiate 5 5 5
El_ S-H LH2 Prevalves Close

Command 4 4

K151 8-IiEngineNo. ! Thrmst,
Monitor B "/ 4

KI52 S-H Engine No. 2 Thrust
MonitorB 7

Kl_3 S-H Engine No. 3 Thrust
MoniSt B 7

K154 S-II g_sine No. 4 Thrust
MonitorB 7

,. K155 S-IfEngineNo. 5 Thrust
MonitorB 7

g', 56 _-II Range Safety No.
Engines Cutoff 4 4

K157 S-If Range Safety No. 2
Engines Cutoff 4 4 4

K158 8-IC Engine No. I l>r, ,_alves
Close l 3

K159 8-IC Engine No. 1 Cu'ot'_ 3 3
KI60 EDS Manual/AuK Cuto[_ A ¢.f

B-II Ermines 4 4 4 4
K161 EDS M._-mal/A_t. ( ,,_! B of

S-If Engines 4 4 4 4

K162-1 8-II LH2 l>revalveB Close
, , Comma_ from

Prevent Start 4 4 '

K162-2 8-I1 LH2 Pre_ralves Cl:.e
Command from Engines
Prevent 5t_t 4

APOLLO INTERFACE DOCUMENT

Added 15 October 1966 • B-11
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Contacts - Schematic Sheet No,

• Rel2y _ F'_mction NC NO NC NO NC HO Coil

K162-3 S_rl LH2 Prev_(tves C_se

C,omm_ from Engines
_evv,4. Start 4

K1_3 B-H S_tart _hase Limiter

Cutoff Arm 4 4
K166 Evgive Start Interlock

By-p_s 4 6
K!67 ED8 Arming of S-IVB Engine

Thrust Indication B 7 ? 7
K17I GSE Engine Thrtmt Indicat.on

Enable A 7 7 "/
_172 GSE Engine Thrust In,.Jcation

Enable B 7 7 7
K173 EDS Arming of S-H Thrust

Indication A 5 7 4 4
K174 EDS Arming of S-II Thrust

Indication B 5 7 4 4

KI82-1 RF Abort AI 10 9 10

K182-2 RF Abort A2 9 10
K183-1 RF Abort B1 10 9 16

-. K183-2 RF Abort B2 9 ,_c

K192-1 L_T Jettison A1 9 9 1,_
K192-2 LET Jettison A2 9 9 10

K193-1 LET Jettison B1 9 9 _.e,

K193-2 LET Jettison B2 9 9 _._
K198 S-IVB Prevalve Control

Command 6 6
K199 S-IVB hi_! Dov_,n _utoff

Command 6 f.

K201-1 S-H Second Plane Separator A § 5

K201-2 S-II Second Plane Separation _ _ 5
K202 S--IC Range Safety Tm_.es

Cutoff A 3 $ ,5

K203-1 $-IC Range Safety Engines

Cutoff B1 3 3 3 •
K203-2 S-IC Range _fety Engines

Cuto_" B2 3 3
K206-1 MESC Logic Bus A Arm A 1 1
K206-2 MESC Iz)gic Bus A Arm B I I

K207-1 MESC Logic Bus B Arm A I I

APOLLO INTERFACE DOCUMENT

f
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Contacts - Schematic -_eet No.

Relay # Function NC NO NC NO N_ NO Coil

K208 S-I[ Engine No. 1 Cutoff 4 4 4
FtZIZ Altair'- ,_ 2 , _ 6

K214 Normal S-H Engines Cutoff B 4 4 4
K215 Normal S-If Engines Cutoff A 4 4 4

K216 S-II All _'.ngln_s Start Command 4 4

• . K21Y S-H Engines Prevent Start 4 4
" K'218 S-II Engines Prevent Start

By-pass Commend 4 4

K_9 S-IC All Engines OK B 2 Z

°.

.... APOLLO INTERFACE DOCUMENT

I

i
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r_gAWING NOTES:

The Auto-Abortbus be from
call er_gg_xe_

the e= _essive rate circu/t ae well as the txo

Eaflne Out Circuit on Page 2.

This function [_ nt.t the switchprograt.mmd Oil

selector for tins mission.

This circuit is not active this _dselon a_d
on

e_e function ia inhibited.
4_

4

@

APOLLO INTERFACE DOCUMENT = __ :=_:_::_
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_. . _,. % _. ", .._'.
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APPEt,IDC*

GEORGE C. MARSI[ALL SPACE FLIGHT CEN'_ER

INTERFACE CONTROL DOCUMENT

DESCRIPTION OF SATURN SA-5O3 AND APOLLO SC-1O2

EMERGENCY DETECTION SYSTEM

I. INTRODUCTION

A. The purpose of this document is to describe the Apollo-Saturn AS--503

Emergency Detection System (EDS) design. The design is a r=oord:_".a_ed effort
by the Crew Safety Panel members and representq ":. "...: ., ): _ f_ c::: several
NASA Centers and is binding on all participa_ir. _:._._.,-s. _"_c _ystem deh;=efl
in this document conforms to Me "Desig_ _'="te:m f,_r Satucu-V On-Board

Emergency Detection System, ICD (# !351_.., 50".).

B. This document defines interfaces _., %veen modules and stages in functional _e: : "
only Detailed interface information _:" -'o.-_tained in other interface documents. :"

document drawing numbers and othez ,-. _jnent information may be obtained frci". "
"Inter-Center Interface Control Docu,_: _ .' rig."

C. This document does not reflect aI_ _.'_ :,cctions from other systems into the _
circui,s.

II. ABBREVL_: ;°.)':'._;

For use with this docum.:_:L the following abbrewat;o,n:, -,', ,l_ a,vi?:

1. ACE Auto matic Checkout Equipment

2. AP GFL Access Point Monitored by Apollo ACE
3. AUTO Automatic

4. BATT Battery

5. BME Bench Maintenance Equipment

APOLLO IN', F.'RFACF. DOCUMENT

* The ICD in this Appendix was dated February l. '966 and included Revision A
dated June 21, 1966. Pages of the ICD that were modified [or this Appendix

do not retain the ICD d:awing number.

Added 1 January 1967 P a

1977076380-149



EDS Descr:_ ,on

Appendix C

6. CB Circuit Breaker

7. CMD Command

8. CO Cutoff
'_ COM Common Return

10, COMB Combustion

11. COMP Component

12; CTL Control
1o4 _ rt_ _. ft .... ___

14. DDAS Digital Data bquisition System

15. DEACT Deactirate

16. DISCH Discharge
17. DISTR Distributor

18. EDS Emergency Detection System

19. ENG Engine
20. FCM Flight Combustion Monitor
21. F_P Fuel Tank Pressure

22. FWD Forward

_" GPI Gimbal Position L_dicatio;
24. GSE Ground Support Equipment
25. IND Indication
26. _ _-'TR Instrumentation

27. _,_ Instrument Unit
28. JETT Jettison

29. LECO Lox Engine Cutoff

30. LES Launch Escape System
31. LET Launch Escape Tower

._ 32. LH2 Liquid Hydrogen
37. LOX Liquid Oxygen
34. LV Launch Vehicle

35. _ICP Mission Control Programmer

36. MEAS Measurement

37. ]_iESC Ma:;ter Event Sequence Controller
38. MS Millisecond

39. NC Normally Closed

_. NO Normally Open
l No. Number

-_'_., PRESS Pressure

•_. PV,'E Power
44. ttECIRC Recirculation

45. REQ Request
46. ._ Switch

47. _, Spacecraft
48. t_CS Stabilization and Control F_ stem
49. S_;C _c_nd

50. SEQ Sequencer

51. SPS Service Propulsion System
52. SUPV Supervision
r_, TM Telemetry

r_4. USM Apollo ACE Moni_or'at Service Module Umbilie_d

APOLLO INTERFACE DOCUMENT
/

k
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I/I E LECTRICAL SY.MBOI..S

(Refer to Section HI hn Appendix A)

:£q]?E,._ST AGE SIGNALS

(Refer to Section W inAppend_: A)

V DESCRIPTION OF 28 VOLT BUSES

(Referto SectionV inAppendLx A)

._ VI RELAI" (:BOSS BEFERENCE LIST

SATUP_N V

EDS Relay r-_nctions

NOTE: Relay numbers shown are for

reference only and do not cor-

_,_spond to actual hardware

reference designations.

• - £-,
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SATURN V

EDS RELAY FUNCTIONS

Contacts - Schematic Sheet No.

Relay # ,_-unction NC NO NC NO NC NO Coil

K1 S-IC Ea[Ine No. I Thrust

Voting Relay A 2 2 2
K2 S-IC Engine No. 2 Thrust

Voting Relay A 2 2 2

K3 S-.iC Engine No, 2 Thrust
Voting Relay A 2 2 2

K4 S-iC Engine No. 4 q_arust
Voting Relay A 2 2 2

K5 S-IC Engane No. 5 Thrust

Voting Relay A 2 2 2
KS-1 EDS Manual/Auto Cutoff of LV

Engines A 4 3 3
K9-2 EDS ManuaI/Auto Cutoff of LV

Engines A 7 3

KI0-1 EDS Manuai/Auto C_itoffef LV

Engines B 4 3 3
El0-2 EDS .,'Mz- _"/Aut:- ?utoff of LV

Engines B 7 3
KII S-IC Engine _;o. 1 T!_rust

Voting Re'ay B 2 2
K12 S-IC En_,;nc No. T}'cust

Vote.rig Relay B 2 2
KI3 S-IC Engine No. " "r;cu.:

Voting Kclay B 2 2
K14 S-IC Engine No. 4 Thrust

Voting Relay B 2 2
KI$ S-IC Engine No. 5Thrust

Voting Relay B 2 2
Kl_-l ED._or Manual CutoffofLV

Engines Armed A 3 2 2

APOLLO INTERFACE DOCUMENT

#"..4 'ta_=,d 1 ,T"n,,'_,,,, 1967
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40M37557A

Contacts - Schematic S_eet No.

Relay # Function NC NO NC NO NC NO Coil

K19-2 EDS or Manual Cutoffof LV

Engines Armed B 3 2 2

K2O-I LV Engi._esC,,:nf¢"_n I

from Apollo Spacecraft 3 3 I0

K20-2 LV Engines CutoffNo. 2

from Apollo Spacecr_-ft 3 3 3 i0

K20-3 LV Engines CutoffNo. 3 ,

from Apollo Spacecraft 3 3 10

K20-4 LV Engines CutoffNo. 2

from Apollo Spacecraft 3 3 3 I0

K21-1 S-IC Engine No. I Thrust
Monitor A 7 2

K21-2 S-IC Engine No i Thrust
Monitor B 7 2 2 2

K22_1 S-IC Engine Nc. 2 Th,-ust
Monitor A 7 2 2 2

K22-2 ':J-ICEngine No. 2 Thrust
Monitor B 7 2 2 2

K23-t S-IC En£dne No. 3 Thrust
Monitor A _' 2 2 2

<_ K23-2 S-IC Engine No. 3 Thrust
Monitor B 7 2 2 2

K24-I S-iC Engine No. 4 "7"nrust
Monitor A ? 2 2 2

K24-2 S-IC Engine No. 4 Thrust
Monitor B 7 2 2 2

K25-I S-_Z Engine No. 5 Thrust
Monitor A 7 2 2 2

K25-2 S-IC Engine No. 5 Thrust
MonP,or B 7 2

K29-_' _uto-AbortIA toApollo

Spacecraft 10 10 I0 I0

K29-2 Auto-Abort IB toApollo

Sp_cerraft 10 ]0 I0

K29-3 Auto-Ator_.ZA to Apollo

Spacecraft I0 I0 I0 10

"429-4 Auto-Abort2B to Apollo

_,pacecraft 10 10 I0

K29-5 Auto-Abort3A to Apollo
Spacecraft le I0 I0 I0

APOLLO INTERFACE DOCUMENT

Added 1 January 1967 C-5
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40M37557A
Contacts - Schematic _eet No.

Relay $ Function NC NO NC NO NC NO Coil

K29-6 Auto-Abort 3B toApollo

Spacecrz.ft I0 i0 I0

K30 "5D95 ;_:u:_itur Lo GSg ._.... .v

K31-! S-IC Engine No. 1 "._ust
Monitor No. I 3 2 3 2

K31-2 S-_C Famine No. 1 Th_u,,t
Monitor No. _ 3 3 2 3 2

K31-3 SqC Engine No. 1 Thrus"
Monitor No. 3 3 3 2 3 2

K32-1 S..IC Engine No. 2 Thrust
Monitor No. i 2

K32-2 S-IC Engine No. Z Thrus,
Monitor No. 2 2

K32-3 S-IC Engine No. 3 %_hrust
Monitor No. 3 2

K33-I S-IC Engine No. 3 Thrust
Monitor No. 1 Z

K33-2 S-IC Engine No. 3 Thrust

Monitor No. 2 2

K33-3 S-IC Engine No. 3 Thrust
Monitor No. 3 2

K34-1 S-IC Engine No. 4 Thrust
Monitor No. 1 2

K34-2 S-IC Engine No. 4 Thrust
Monitor No. 2 2

K34-3 S-IC Engine No. 4 Thrust
Monitor No. 3 2

K35-1 S-IC En_ne No. 5 Thrust
Monitor No. 1 2

K35-2 S-IC Engine No. 5 Thrust
Monitor No. 2 2

K35-3 S-IC Engine No. 5 Thrust
Monitor No. 3 2

K39 EDS Bus Changeover B 1 I 1
K40 Excessive Rate Auto-Abort

Inhibit (P, Y, & R) 6 6 6
K41 Excessive Rate Auto-Abort

Inhibit (Rol).) 6 6 6
K42 $-IC Two Engine Out &uto-

Abort Inhibit 6 6 6

APOLLO INTERFACE DOCUMENT
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40M37 557A

Contacts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Coil

K43-1 S-IC Two Engine Out Auto-
Abort LnhibitNo. i 2 2 6

K43-2 S-IC Twc Engine Out Auto-

Abort inhibit No. 2 2 2 6

K43-3 S-IC Two Engine Out Auto-
Abort inhibit No. 3 2 6

K44 LET JettisionedBI _ 9 9 9

K45 S-IVB k.,gineThrust
Monitor B 7 7

I(46-1 Excessive Rate Auto-Abort

Inhibit(P & Y) No. i 8 8 8 6
K46-2 Excessive Rate Auto-Abort

Inhibit (P & Y) No. ? 8 6
K46-3 Excessive Rate Auto-Abort

Inhibit(P & _ No. 3 3 6
K47-1 Excessive Rate Auto- Abort

Inhibit(Roll)No. i 8 8 8 6

K47-2 Excessive Rate Auto-Abort

Inhibit(Roll)No. 2 8 6
, K47-3 Excessive Rate Auto-Abort

Inhibit(Roll)No. 3 8 6
K48 LET Jettisoned B2 5 9 9 9

I(49 Range Safety Destruct Armed
A from S-IVB 7 7 7

KS0 Range Safety DestructArmed
B from S-IVB 7 7 i

K51 S-IVB Thrust Monitor A

Indicator 7 7
K53 EDS Manual/Auto Cutoff A

ofS-IC Engines 3 3 3
K54-I EDS Manual/Auto CutoffB

of S-IC Engines 3 3
K54-2 EDS Manual/Auto Cutoff B

of S-IC Engines 3 3 3
K35 S-IC Engines Cutoff Enable 3 3 •
K56 S-IC Engines Cutoff Enable 3 3

K57 S-I%'IJEngine StartComm_.nd 7 6

K58 S-IVB Engine Prevent Start 7 6
K59 S-IC All Engine OK A 2 2

APOLLO INTERFACE DOCUMENT

• . • 4 , , l t'", C-7
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40M37557A
Contacts - Schematic Sheet No.

Re!ay # Function NC NO NC NO NC NO Coil

K60 Excesslve Roll Rate

Voting Relay A 8 7 8
K61 Exee_-,ve Roll Rate Voting

Relay B 8 8 7 8
K62 Excesslve Pitch Rate Voting

Rel_y A 6 7 8
K63 F_xcesstve Pitch Rate

Voting Relay B 8 _ 7 ',
K64 Excesslve Yaw Rate

Voting Relay A 8 7 8
K65 Excessive Yaw Rate

Votipg Relay B S 8 7 8

K66 EDS Arming of S-IVB Engine
Thrust Indicatior. A 7 7 7

K68-1 S-II/S-IVB S_paration Simulate 6 6
K68-2 S-II/S-IVB Separation Simulate 6 6

K69 Range Safety S-IVB Destruct
Arm B 7 ?

K70 Range Safety S-IVB Destruct

_, Arm A 7 7
K71 Pad Abort Request 7 7 7
K72 S-IVB Thrust Monitor A 7 7

K73 EDS Bus Changeover A 1 1 1

K74 LEg Abort Lock-up A1 9 9 9 9
K75 LEg Abort Lock-up A2 9 9 9 9

K76 Normal S-IVB Eng._ ,e Cutoff 7 6
K78 Cutoff S-IC Inboard Engine 3 3
K79 Cutoff S-IC Outboard Z,'gine 3 3

K80 S-II All Engines Normal Cutoff 4 4
KS1 S-Ii Engine No. 1 Thrust

Monitor A 7 4

K82 :_-II Engine No. 2"Thrust
Monitor A 7

K83 S.-II Engine No. _ Thrust
Monitor A 7

K84 S-H Engine No. 4 Thrust
Monitor A 7

APOLLO INTERFACE DOCUMENT

(
v

C-8 Added 1 January 1567
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Contacts - Schematic Sheet No.

Relay # _anction NC NO NC NO NC NO Coll

K85 S-II Engine No. 3 Thrust
Monitor A 7

;-_90 EDS Liftoff Inhibit A 9 10
K91 EDS Ldtoff Inhibit B 9 10
K92 EDS LiftoffEnable A 1O 9 10

K93 EDS LiftoffEnable B I0 9 10

K94-1 LV Attitude Reference Fail A 5 5 5
K94-2 LV AttitudeReference Fail B 5 5

K95 LET JettisonedAI 9 9 9 9

K96 LET JettisonedA2 9 9 9 9

K97 EDS Abort Voting Logic

InputA1 I0 9 9 I0

K98 EDS Abort Voting Lcgic

InputA2 10 9 9 i0

K99 EDS Abort Voting Lo_e

Input A3 10 9 9 10

K100 EDS Abort Voting Logic

Inl_t B1 10 9 9 lO
KlOl EDS Abort Voting Logic

Input B2 10 9 e 10
K 102 EDS Abort Voting Logic

In.it d3 I0 9 9 I0
KI03 Abort B1 10 10 9 9

KI04 Abort B2 :.a I0 9 9

KI05 Abort Al 10 10 9 9

KI06 Abort A2 10 I0 9 9

KI07 Auto-Abort System Enable AI 9 9 9 _ 9

KI08 Auto-Abort System Enable A2 9 9 9 9 9

KI09 Auto-Abort System Enable B1 9 9 9 "9 9

KII0 AW:o-Abort System Enable B2 9 9 9 9 9

Kill LES Abort Lock-up B! 9 9 9 9

KII2 LES Abort Lock-up B2 9 9 9 9
Kll3 Excessive Rate.Auto-Abort

Inhi'-it (P, Y, & R) 6 6 6
Kl14 Excessive Rate Auto-Abort

Inhibit (Roll) 6 6 6

APOLLO INTERFACE DOCUMENT

Added, 1 J.nu,_r_. 1967 p o
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Contacts - Schematic Sheet No.

Relay # Func:ion NC NO NC NO NC NO Coil

K115 S-IC Two Zngine Out Autc-
.................... _, 6 6

_i, UUL&, AIU|,iUI&. J_,JJ_lUl_

K116 +6D91 Bus GSE D-.sable 1 1

KII7 46D92 Bus GSE I_.sable 1 I

K118 
Ô�GSE Disable I 1

KI21-1 S-IfEngine No. I Thrust
Monitor A (Type 1 of 5) 4 4 4

K121-2 S-II Engine No. 1 Thrust
Monitor B (Type 1 of 5) 4 4

K122 Excessive Pitch Rate Output
No. I 8 8

K123 Excessive Pitch Relay Output

No. 2 8 8

K124 Excessive Pitch Rate Output
No. 3 8 8

K125 Excessive Yaw Rate Output
No. I 8 8

Ki26 Excessive Yaw Rat. Output

No. 2 8 8

_: K127 Excessi_ e Yaw Rate Output
No. 3 8 8

K128 Excessive Roll Rate Output
No. I 8 8

K129 Excessive Roll Rate Output
No. 2 8 8

K130 Excessive Ro:l Rate Output
No. 3 8 8

KI31 RF Link Abort Request A 7 7

K132 RF Link Abort Request B 7 7
K!34 S-IVB Thrust OK Monitor B

Indication 7 7

K135-1 Rate Oyro High Rate On A1 8 8 6

K135-2 Rate Gyro High Rate On A2 8 6

K136-1 Rate Gyro High Rate On BI 8 8 6
K136-2 Rate Gyro High Rate On B2 7 8 6

K137 Logic A Bus Arm A 1 1
K138 Logic A Bus Arm B 1 1
K139 Logic B Bus Arm A ! i
Kl40 Logic B Bus Arm B 1 l

APOLLO INTERFACE DOCUMENT

" C-10 Added 1 J,_m_-rv 1967

1977076380-158



EI_ Description

Appendix C

401_;37557A

Contacts - Schematic Sheet No.

Relay # Function NC NO NC NO NC NO Coil

K163 S-II Start Phase Limiter
Cutoff Arm 4 4

Ki66 Engh_e StartLmerlovk

By-pass 7 ¢;
K167 EDS Arming of S-IVB Knghle

Thrdst Indication B 7 _ 7

KlT1 GS- Engine Thrust Indication
Enable A 7 7 7

KIT£ GSE Engine Thrust Indication
Enable B 7 7 7

K173 EDS ArmLng Of S-II Thrust
Indication A 5 7 4 4

K_74 EDS Arming of S-IIThrust
IndicationB S 7 4 4

K198 S-IVB Prevalve Contrcl

Command 7 6
K199 S-IVB Chilldown Shutoff

"" Command 7 6

K201-1 S-II Second Plane Separation A 5 5

K201-2 S-II Second Plane Separation B 5 5
K202 S-IC Range Safety Engines

Cutoff A 3 3 3

K203-1 S-IC Range Safety Engines
Cutoff B1 3 3 3

K203-2 S-IC Range Safety Engines
Cutoff B2 3 3

K208 S-II Engine No. 1 Cutoff 4 4 4
K209 S-II Engine No. 1 Lo× and

LH 2 Prevalves Control 4 4 4
K210 S-IIPrevalve Lockout

Command from GSE 4 4 4

K212 Timers Test 2 6 6

K214-1 Normal S-II Engines Cutoff B1 4 4
K214-2 Normal S-If Engines CutoffB2 4 4

K215-I Normal S-II Eagines Cutoff AI 4 4
v__15-2 Normal S-IIE.gldes C_toffA2 4 4

K216 S-IfAll Engines _tartCommand 4 4

APOLLO INTERFACE DOCUMENT

C-12 Added 1 January 1967
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Contacts - Schematic Sheet l_:o.

Relay # Functior, NC NO NC NO NC NO Coil

K217 S-II Engines Preveut Start 4 4
K21g S-II" En. ,._._ Prevent Start

By- pass Command 4 4
K219 S-IC ALL Engb,e L_KB 2 2

APOLLO INTERF %CF_.DOCUMENT

%t'4_4 1 T',m,"rv 1Gt_7 P..l':t
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DRAWING NOTES:

bus, +6DS5, can
The Auto-Abort be

energized _rom the excessive rate

circuit as well as the two engine out
circuit.

This functionIsnot programmed on the
switch selectorfor this mission.

This circuitisnot activ_on thismission
and the f_mctionis inhibited.

APOLLO INTERFACE DOCUMENT

.14 Ac"_=d! J._m,.arv 1967
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' APPEL'DIXD*

GEORGE C. 1_LAA{_HAI,L SPACE FLIGHT CENTER

INTER FACE CONTROL DOCUMENT

DESCRIPTION OF SATURN SA-504 AND APOLLO SC-'_72

EMERGENCY DETECTION SYSTEM

I. LNTR ODUCT_'ON

A. The purpose ofthisdocument !stodescribe the Apollo-Saturn AS-504

Emergcncy Detection System (EDS) design. The design isa coordln,'tedeffort

by the Crew SafetyPanel members and represents technicalinputsfrom several
NASA Centers and is bindingon allparticipatingcenters. The system defined

inthisdocument conforms to the "Design Criteriafor Saturn-V On-Board

Emergency Detection System, ICD (#13M65001)."

B. This document definesinterfacesbetween modules and stages infunctional

terms only. Detailcd interfaceinformationis containedinother interfacedocuments.

The document drawing num_rs and other pertinentinformationmay be,obtained

from the "Inter-Center interfaceControl Dzcument Log."

t_

C. The doczrnent e_es not reflectallconnect,ons from other systems intothe
EDS circuits.

rl. ABBREVIATIONS

For use with thisdocument the followingabbreviationsshallapply:

1. ACE _utomatic Checkout Equipment

2. AP ._,_Access Point Monitored by Apollo ACE
3. AUTO Automatic

4, BATT Battery

5. BME Bench Maintenance Equipment

APOLLO INTERFACE DOCUMENT
I I

*The ICD in this _ppendix was dated Feb. 23, 1966, and contained revision A

dated Sept. 15, i966.

i,

Added 1 July 1967 D-1
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6. CB CircuitBreaker

7. CMD Ccmm-_nd

8. CO Cutoff

9. COM Common Return

10. CO_B Combustion

II. COMP C_.mponent
12. CTL Control
13. DC Direct Current

14. DDAS Digital Data Acquisition System
1.J. D_,_ • Deactivate

16. DISCH Discharge
17. DISTR Distributor

18. EDS Emergency Detection System
19. ENG Engine

20. FCM Flight Combustion Monitor
2.1. FTP Fuel Tank Pressure

22. FWD Forwa.-d

23. GPI Gimbal Position Indication

24. GSE Ground Support Equipment
25. II'-D Indication

26. INSTR Instrumentation

27. IU Instrument Unit

28. JETT JettL_on

29. LECO IX)X Engine Cutoff

30. LES Launch Escape System
31. LET Launch Escape Tower

32. LH 2 Liquid Hydrogen
33. LOX Liquid Oxygen
34. LV Launch Vehicle

35. MCP Mission Control Programmer
36. MEAS Measurement

37. MESC Master Event Sequence Controller
38. MS Millisecond

39. NC Normally Closed
40. NO Normally Open
41. No. Number
42. PRESS " Pressure

43. PWR Power
44. ,_ECIRC Recirculation

45. hEQ , Request
46. S Switch *

4'/. SC Spacecraft

48. SCS Stabilization and Control System
49. SEC Second

50. SEQ Sequencer

51. SPS Service Propulsion System

52. SUPV qupervision

53.- TM relcmetry

54. USM Apollo ACE Monitor atService Modulc Umbilical

-- APOLLO INTERFACE DOCUMENT
t.
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HI. ELECTRICAL SYMBOLS

The vlectrical s:, mbols used in this document are listed below.

L L• (Last

"r" _..y_< energized)T--

Battery Elect. Magnetic Latch Rela2 C,A1 Diode or Rectifier

-F
Electrical Relay Coil Magnetic Latch Magneti._ Latch

Normally Clcsed Nc,_,:.ally Open

T

Solenoid Normally Closed Normally Open
Electrical Relay Contacts Electrical Relay

, Contacts

Resistor Fuse Amplifier

( APOLLO INTERFACE DOCUMENT
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Tr:,aslstor - NPN Transistor -PNP Indicating Lamp

F.xplosiv-, Squib Meter Meter
{Biased)

!

Bus Terminal 8faille Threw Switch
8oldcr or Crlmpcdq_

T'ressure Switch Circuit Breaker Double Throw _lwitoh
Tra_f::r with Increase
In Pressure

0 "

Push Button Motor Switch Ikm/Flrvt Energized _

Sw_h/Malntalned _:_. _

,L* "
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iV. INTERSTAGE SIGNALS

The method used in tr,',_:smitti_:g signals beW, een stages will be as

follow*" If stage "A" _-equircs _ s.ig_,21 from sD_ge "B' it will fui_..,tsh stage
"B" with a plus 2S volts, and stage "B" will s',_itcl-, the Flus 2_ volts and

return _e switched signal to st2ge "A". -',..%efigure 1. _ The ptu._ ?._ volts

for signal tranamissien need only be furnished one time for a set cA signals
bet_'een stage This me_od of transmitting signals allows the d.c. power
of each s'.agc to be completety mdeper.dent and eliminMc_ Lhe problems of

current transfer i;: .'.he negative side of the d.e. power s_stems.

V. DESCR!PTION OF 28 VOLT qUSES

+ID10 The -1D10 _-:_ is supplied directly frgm S-IC Batter), Number Dne

(1i5AI0).

+IDI1 The +1Dll bus ;.s supplied from the +IDIII bus b-_fc,re power

transfer or the -!D10 bus after power transfer.

+1D20 The +iD20 bus is =upplied directly from S-IC Battery Number

q%,'o (I15A20).

:D21 The +1D21 bus is supplied from the +ID211 ous before power
transfer cr _e +!D20 bus after power transfer.

+1D11! The +IDlll bus is supplied from the GSE networks and supplies

the +1Dll bus during vehicle checkout'and prelaunch sequence

prior to power transfer.

+IDII9 The +IDI!9 bus is suppliedfrom the -1DI19 _upply Jr.the GSE.

+1D211 T_,e+1D211 bus issuppliedfrom the GSE networks and supplies

the +1D21 bus during vehftiecheckout and prelaunch sequence

prior topower transfer.

he+2DIIbus issupplie_ifrom mn7 ofthe ,followivg:

, (a) GSE Regulated +28 VDC Main Power Supply
before power transfer.

, (b) S-H Main Battery 207AI,:I after power
transfer.

,- APOLLO INTERFACE DOCUMENT
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+28 VOLTSD.C.

---#TO CONTROLLED
DEVICE

STAGE "A"
5'- -_"

STAGE "B"

T CONTROLLING CONTACTS

4,- Figure i. Intcrstag{, Signals

• 2D21 The -2D21 bus is supplied from any of the following:
(a) GSE Regulated +28 VDC Instrumentation

Power Supply before power transfer.
(b) S-II Instrumentation Battery 207AIA2

after power transfer.

• 4Dli The +4Dli bus is supplied from the +4DIll bus before
power transfer or the +4DI0 bus after power transfer.

+4D15 The +4D15 bus is supplied from the +4Dll bus after the S-I'VB
reeelves tY._"Sequencer Power ON Command" from GSE.

Ô	¼+�t�The+4D31 bus issuppliedfrom Lhe+4D131bus be,"orepower
transferor the+4D30 bus afterpower transfer.

_D10 The +6D10 bus issupplieddirectlyfrom theIU Battery601A7.

Ø	|/��|�The*6DII bus issuppliedfrom the+6Dl11busbeforepower
tr_m.sferor the+6D10 bus afterpvwer tr_:sfer.

APOLLO INTERFACE DOCUMENT
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Logic Supplied from Battery Bus B through a circuit break._r and
Bus B logic ]=us arm relay. This bus, -_hich Is used to activa.e

EDS circuitry in the .',IESC B, may be ,,rmed or sMed
manually wl_ either of _e t_ o rec_,mda_t logic bus arm
switches _h!ch operate the I,-_gicbus arm r-lay.

P,.eset Supplied from the GSE net_'orks and is ".sed to reset critical EDS

IMs No. 1 magnetic latch relays pr!or to launch, it may also be. used dur'ng
vehicle checkout to return _ese relays to their normal poslti._r..

Reset Supplied from ff,e GbE z)etworks an;.; is used to reset crltmal EDS
Bus No. 2 magnetic latch relays prior to launch. It may also be used daring

vehicle checkout to re_rn t.heqc relays to their normal position.

VI. RELAY CROSS REFERFNCE LiST

SAT [.'F,Y V
"DS RELAY FUNCTIONS

Ce-mra.cts - Sche.,r_a_ac Sheet No.
Pelay _ Fmactic.n ._C %0 .%L NO NC NO Coil

KI fi-ICEr.gineNo. I Th:_s'_
Voting Re._ay A 2 2 2

K2 S-IC Engine _,'a, 2 7_t
Votlr_g Relay A 2 2 2

$-IC Er_Lne No. 3 Tl_.r_st
Vottr, g Rela). A 1 2 2

K4 S-IC Engine No. 4 Thrust
VotingRelay A _ _

KS S-IC Engi:_e No, 5 "i'hr_st
Vottr_ Re_ay A 2 2 Z

;_-I EDS Manual/Auto Cuter[ of !,:'

"_,ngtnes A 4 :! 3 •

I_-2 EDS Manual/AutoCuwff d LV
£_Ines A ? 3

KIO-1 E_? Manu,Q/Auto CutoffofLV

£_ines B 4 _ 3

APOt INTERFACE DOCUMENT
1
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+6D30 The +6D30 bus is supplied directly from the IU Battery 601A9.

+6b31 The +6D31 b_us is _.pplfed from the -_6D211 bus before power

transfer or the D�èafter po_'er transfer.

+6D40 The +6D40 bus is supplied directly from the IU Batters" 601A10.

+61341 The +6D41 bus is sappiied from the -6D211 bus before power
transfer or the -SD40 bus after power transfer.

-6D91 The +6D91 bus is supplied from th,_ ._r_11.... _-.,._..... _,,,,,'_is one of

three EDS buses used in the IU for EDS circuit_r.

+6D, The +6D92 bus issuppliedfrom the +6D31 bus and iscne of

three buses used inthe IU for EDS circuitry.

he+6D93bus issuppliedfrom the +6D41 bus and isone of

three buses used inthe IU for EDS circuitry.

+BD119 The +6Dl19 bus issuppliedto the Fd from GSE.

Battery Bus A Battery Bus A issuppliedfrom l_:e,,',,oIloEntry

Batte_/A through a circuitbreaker.

Battery Bus B Battery Bus B issuppliedfrom the Apollo Entry

Battery B through a circuit breaker.

EDS Bus No. 1 The EDS Bus No. 1 is supplied from Battery Bus
A t.brough a circuit breaker and the EDS power switch.

EDS Bus No. 2 The EDS Bus No. 2 is supplied from Battery C through
a circuit breaker and the EDS ' ver switch.

EDS Bus No. 3 The EDS Bus No. 3 is _uppKc -' f,'om the Battery Bus B

through a circuit breaker and the EDS power switch.

EDS The EDS Changeover Bus A is energized from EDS Bus

Changeover No. 1 except when EDS Bus No. 1 fails (becomes deenergized)
Bus A it automatiea!ly switches o_er to EDS Bus No. 2

0 •

EDS The EDS Changeover Bus B is energized frc EDS BUs

Changeover No. 3 except when EDS Bus No. 3 fails (becomes deenergized)
Bus B it automatically switches over t _ EDS Bus No. 2

Logic Supplied from Bakery Bus A through a circuit breaker and
Bus A logic bus arm relay. This bus, which is used to activate

EDS circuitry in the MESC A, may be armed or safed
manually with either of the two redundant logic bus arm
switches which operate the logic bus arm relay.

• r
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Contacts - Schematic Sheet No.

' Relay # Function NC NO NC NO NC NO Coil

K10-2 EDS Manual/Auto Cutoff of LV

Engines B 7 3

KII S-IC Engine No. i Thrust

Voting Relay B 2 2

K12 S-IC Engine No. 2 Thrust

Voting Relay B 2 2

KI3 S-IC Engine No. 3 Thrust
Voting Relay B 2 2

K14 S-IC Engine No. 4 Thrust

Voting Relay B 2 2

KI5 S-IC Engine No. 5 Thrust
Voting Relay B 2 2

KI9-I EDS or Manual Cutoff of LV

En_"mes Armed A 3 2 2

K19-2 EDS or Manual Cutoff of LV

Engines Armed B 3 2 2

K20-I LV Engines Cutoff No. ]

from Apollo Spacecraft 3 3 10

K20-2 LV Engines Cutoff No. 2
from Apollo Spacecr3Yt 3 3 3 10

K20-3 LV Engines Cutoff No. 3
from Apollo Spacecraft 3 3 10

1(20-4 LV Engines Cutoff No. 2
from Apollo Spacecraft 3 3 " 3 "10

K21-1 S-IC Engine No. 1 Thrust
• Monitor A 7 2

K21-2 S-IC Engine No. 1 Thrust
l_onitor B 7 2 2 2

K22-1 S-IC Engine No. 2 Thrust
Monitor A 7 2 2 2

K22-2 S-IC Engine No. 2 Thrust
Monitor B 7 2 2 2

L"
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- ,_chema'Jc,Sheet!;c.
Contacts

i_eiay# Functlon NC NO NC NO Nf ?;O Coll

K23-! S-ICEngineNo. 3 Thrust
MonitorA 7 " 2 2

K23-2 S-ICEngineNo. 3 Thrust
MonitorB 7 2 2 2

K24-1 S-IC EngineNo. 4 Tl'xust
M_titorA 7 _ 2 2

K24-2 S-ICEngineNo. 4 Thrust
Monitor B 7 2 2 2

K25-I S-ICEngineNo. 5 Thrust
Monitorb 7 _ 2 2

K25-2 S-ICEngineNo. 5 Thrust
MonitorB 7 2

K29-1 Auto-Abort1A toApollo
Spacecraft 10 10 10 10

K29-2 Auto-AbortIB toApollo

Spacecraft I0 10 I0
4_

K29-3 Auto-Abort2A toApollo
Spacecraft 10 10 10 10

K29-4 Auto-Abort2B toApollo

Spacecraft 10 I0 10

K29-5 Auto-Abort 3A to Apollo
Spacecraft I0 I0 I0 I0

K29-6 Auto-Abort3B toApollo

Spacecraft I0 10 "10

K39 +6D95 MonitortoGSE 10 10

B •

K31-I S-IC EngineNo. 1Thrust
Monitor No. 1 3 2 3 2

( APOLLO INTERFACE DOCUMENT
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Contacts - Schematic Sheet No.

'- Relay # Function NC NO NC NO NC NO Coil

K31-2 S-IC Engine No. I Thrust
Monitor No. 2 3 3 2 3 2

K31-3 S-IC Engine No. I Thrust
Monitor No. 3 3 3 2 3 2

K32-I S-IC Engine No. 2 Thrust
Monitor No. 1 2

K32-2 S-IC Engine No. 2 Thrust
Monitor No. 2 2

K32-3 S-_C Engine No. 2 Thrust
Monitor No. 3 2

KL3-1 S-IC Engine 2"_o.2 £hrust
Monitor No. 1 2

K£.3-2 S-IC E-gine No. 3 Thrust

Monitor No. 2 2

K33-3 S-IC Engine No. 3 Thrust
Monitor No. 3 2

K34-1 S-IC Engine No. 4 Thrust
Monitor No. 1 2

K34-2 S-IC Engine No. 4 Thrust
Monitor No. 2 2

K34-3 S-IC Engine No. ,1 Thrust
Monitor No. 3 2

K35-1 S-IC Engine No. 5 Thrust
Monitor No. 1 2

I(35-2 S-IC Engine No. 5 Thrust
Monitor No. 2 2

K35-3 S-IC Engine No. 5 Thrust
Monitor No..2 2

L

APOLLO INTERFACE DOCUMENT

}

•
Added I July 1967 D-II

1977076380-181



EDS Description

Appendix D

Contacts - Schematic Sheet No.

Rei2y ,_ Function NC NO NC NO NC NO Coil

K39 £DS Bus Changeover B 1 1 1

K40 Excessive Rate Auto-Abort

Inhibit (P, Y, & R) 6 6 6

K41 Excessive Rate Auto-Abort

Inhibit (Roll) 6 6 6

K42 S-IC Two Engine Out Auto-
Abort Inhibit 6 C 6

K43-1 S-IC Two Engine Out Auto-
Abort Inhibit No. 1 2 2 6

K43-2 S-IC Two Engine Out Auto-
Abort Inhibit No. 2 2 2 6

K43-3 S-IC Two Engine Out Auto-
Abort InhibitNo. 3 2 6

K44 LET JettisonedB1 9 9 9 9

K45 S-.IVB Engine Thrust
l_'onitorB 7 7

K46~1 Excessive Rate Auto-Abort

Inhibit (P & Y) Nn. 1 8 8 8 8

K46-2 Excessive Rate Auto-Abort

Inhibit (P & Y) No. 2 8 6

K46-3 Excessive Rate Auto-Abort

Inhibit (P & Y) No. 3 8 6

K47-1 Excessive Rate Auto-Abort

Inhibit (Roll) No. 1 8 8 8 6

K47-2 Excessive Rate Auto-Abort

Inhibit (Roll) No. 2 8 6

e o

APOLLO INTERFACE DOCUMENT
t

i

D-12 Added I July 196'/

1977076380-182



EDS Description

Append_ D

Contacts - Schematic 3hect No.

Ilehty *" Function NC NO NC NO NC NO Coil

K47-3 Excessive Rate Auto-Abort

Inhibit (Roll) No. 3 8 6

K48 LET JettisonedB2 9 9 9 9

K49 Range S_ety Destruct Armed
A from S-IVB 7 7 7

Kfi0 R,'mgcSafetyDestruct Armed
B from S-IVB 7 7 7

K51 S-IVB Thrust Monitor A
Indicator 7 7

K53 EDS Manual/Auto Cutotf A

of S-IC Eng_.es 3 3 3

K54-I EDS Manual/Auto Cutoff B

of S-IC Engines 3 3

K54-2 EDS Manual/Auto Cutoff B

of S-IC Engines 3 3 3

_i, K55 S-IC EngL s Cutoff Enable 3 3

KS(; S-IC Engincs Cutoff Enable 3 3

K57 S-IVB Engine SLart Command 7 6.

K58 S-IVB Engine Prevent Start 7 6

K59 S-IC All Engines OK A 2 2

K60 Excessive Roll Rate Voting

Relay A "8 8

K61 Excessive Roll Rate Voting

• Relay B 8 8 8

(_ APOLLO INTERFACE DOCUMENT
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: Contacts - Schematic Sheet No,
Relay : Function NC NO NC IIO NC NO Coil

K62 Excessive Pitch Rate Voting
Relay A 8 8

K63 Excessive Pitch Rate "doting.

Relay B J 8 8

K64 Excessive Yaw Rate Voting
Relay A 8 8

K63 Excessive Yaw Rate Votiyg

Relay B 8 8 8

K66 EDS Arming of S-IVB Engine
Thrust Indication A 7 7 7

K68-1 S-H/S-IVB Separation Simulate 6 6

Kt_8-2 S-II/S-IVB Separation Simulate 6 6

K69 Range Safety S-1-VB Destruct
Arm B 7 ?

K70 Range SafetyS-l%'BDestruct
_ Arm A 7 7

K71 Pad Abor*. Request 7 7 7

K72 S-IVB Thrust Monitor A " 7

K73 EDS Bus Changeover A 1 1 J

K_4 LES Abort Lockup A1 9 9 9 9

K75 LES Abort Lockup A2 9 9 9 9

K76 Normnl S-IVB Engine Cutoff 7 6

K78 Cutoff S--IC Inboard Engine 3 3

K79 Cutoff S-IC Outboard Engine 3 3

( APOLLO t [-RFACE DOCUMENT
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Contacts - Schematic Sheet No.

Relay ,_ Function NC NO NC NO NC NO CoP

K80 S-I] All Engines Normal Cutoff 4 4

K81 S-If Engine No. 1 Thrust

_ranitorA 7 4

K82 S-H Engine No. 2 Thrust

Monitor A 7

K83 S-H Engine No. 3 Thrust
_onitor A ?

K_4 S-P/ Engine No. 4 Thrust
Monito_ A _,

K85 S-II Engine No. 5 Thrust
Monitor A 7

KgO EDS Liftoff Inhibit A 9 10

Kgl EDS IAftoff _hibit B $ 10

K92 EDS LiftoffEnable A 10 9 _

K93 EDS Lfftoff Enable B 10 9 10

K94-I LV Attitude Reference Fail A 5 5 _J

K94-2 LV Attitude R_/crence Fail B 5 5

K95 LET Jettisoned Al 9 9 9 9

K96 LET JettisonedA2 9 9 9 3

K97 EDS Abort Voting Logic
Inlmt A1 19 9 9 16

K98 EDS Abort Voting Logic
• I_put A2 10 9 9 10

t
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Contacts-SchematicSheetNo.
Relay# l_mcticn NC NO NC NO NC NO Coll

R99 EDS Abort VotingLogic
InputA3 10 9 0 I0

KI00 EDS AbortVotingLogic
InputE1 10 9 9 10

KI01 EDS Abcrt VotingLogic
Input B2 10 9 9 10

K!02 EDS AbortVotingLc_ic
Iuput B3 10 9 9 10

KI03 AbortBI I0 10 9 9

KI04 AbortB2 _0 X0 9 9

KI05 AbortAI 10 10 9 9

K106 AbortA2 10 10 9 9

KI07 Auto-Abor_SystemEnableAI 9 9 _ 9 9

KI08 Auto-AbortSystemEn_tbleA2 9 9 9 9 9

K109 Auto-AbortSystem EL_bleBI 9 9 9 9 9

Klt0 Auto-Abort System Enable B2 9 9 9 o 9

Kill LES Abort Lockup B1 9 9 9 9

Kl12 LES Abort Lockup B2 9 9 -¢ 9

KII3 Excessive Rate Auto-Abort

Inhibit (P,Y, & R) 6 g 6
q

Kl14 Excessive Ra_c Auto-Abort "
!nhibit (Roll) 6 C 6

• Q !
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Contacts - Schematic Sheet No.

* Relay _ Y_nction NC NO NC NO NC NO Coil

.KII._ S-!C Two Engine Out Auto-
Abort _h;bit Enable 6 6 6

K11_ +6D91 Bus GSE Disable 1 I

K117 +6D92 Bus GSE Disable 1 1

K118 -_D93 Bus GSE Disable I 1

KIZI-1 S-If Engine No. I Thrust

Mcnitor A {Type 1 of 5) 4 4 4

K121-2 S-II Engine No. 1 "lhrust
Monitor B (Type I of 5) 4 4

K122 Excessive Pitch Rate Output
No. 1 8 8

K123 Excessive Pitch Rate Output
No. 2 8 8

,,Wx

K124 Excessive Pitch Rate Output
No. 3 8 8

'" K125 Excessive Ya_" qate Ou_mvt
No 1 8 8

K126 Excessive Yaw Rate Output
No. 2 8 8

'-'127 Exc_sive Yaw Rate Output
No. 3 8 8

k,2" _.xcessive Roll Rate Output.
No. I 8 8

q

K129 Excessive RollRate Output
No. 2 8 8

# •

K;:t0 E: cc_lvc Roll R:_tc Output
No. :l 8 8

APOLLO INTERFACE DOCUMENT

Added I July 1967 D'17
{

1977076380-187



EDS Description

Append_ D

Contacts - Schematic She,,t No.
Relay # Function ._C t40 I,'C NO NC NO Coil

KI31 RF Link Abort Request A 7 7

K132 RF Link Abort Request B 7 7

K134 S-IVB Thrust OK l_Ionitor B
Indication 'I 7

K135-1 Rate Gyro llighRate On A1 8 8 6

K13L-2 Rate Gyro High Rate On A2 8 6

K136-I Rate Gyro High F,ate On B1 8 8 6

K136-2 Rate Gyro High Rate On B2 7 8 6

K137 Logic A Bus Arm A 1 1

K158 Logic A Bus Arm B 1 1

K139 Logic B Bus Arm .& 1 1

K140 Lcgic B Bus At:,: B 1 1

4b K149 _-I:[ Se:'ond Pla_:e _'eparatlon
,._i...... ate $ 5 5

KI50 S=I] Ln:, Prevalves Close
Command 4 4

K151 S-II Engine No. -, Thrust
Monitor B 7 4

K152 S-If Engine No. 2 Thrust
Monitor B 7

F_53 S-II Engine No. 3 Thrust

Monitor B 7

K154 S-IfEngine No. 4 Thrust
Monitor B 7

L
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,j Ccmhae_ - _ev.:hematie Sheet No.
Relay Function NC NO NC NO NC NO Coil

Klgg S-ll Engin,,, No. g Thrust
t_hmitor B 7

K!56 S-II Range Safety No. 1 EnKines
Cutc, ft 4 .! 4

KI37 S-I] R: nge Safer 3 No. 2 Engines
Cutnff 4 4 4

KI5_ S-IC Engine No I l'revalves
Close 3 3 3

K159 S-IC Engine No. l Cutoff 3 3 3

KI60-1 EDS Manual/Auto Cutoff AI _.f

S-l; Engines 4 4 4

K160-2 EDS *ianur,I/Auto Luto[fBI of

S-IfEngines 4 4

KI61-I EDS Manual/Auto CutoffA2 of

S-1I Engines 4 4 4

-_ K16t-2 EDS ,Manual/Aura Cutoff B2 of

$-I1 Engines 4 4

K,6_-I S-I] Lll 2 Prevalves Close
Command front Engines
Prevent Start 4 4

K162-2 S-If IN 2 Prevalv,s CIase
Command from Engine3
Prevent Start 4

K162-3 S-II LH2 Prevalves Close
Command from Engim 3
Prevent Start 4

B
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Contacts Schemahc _heet No.
Relay # Function NC i_O NC NO NC NO Coil

K163 S-If StartPhase Limiter

Cutoff Arm 4 4

K166 Engine StartLnt,.r'ock

_--pass 7 6

Kid7 EDS Arming of S-FVB Engine
Thrust IndicationB 7 7 7

KI?I GSE Engine Thrust Indication
Enable A 7 7 7

KJ72 GSE Engine Thzust ::d;cation
Enable B 7 7 7

K173 ?_DS Arming of S-If Th'-_-t
IndicationA 5 7 4 4

K174 EDS ArmZng ofS-_IThrust
IndicationB 5 ? 4 4

K198 S-F4B Prevalve Control

CommanJ 7 8
4.

K19_, S-BrB Chilidown Shutoff

Command 7 6

K2'_I-I S_llSecond Plane Separation A 5 5

K20!-2 S-I/Seco, d Plane Separat_cn B 5 5

K202 S-IC Range SafetyEngines
CutoffA 3 3 3

IC_03-1 S-IC Range S=.fe_" EngLnes
Cutoff BI 2 3 3

K203-2 S-IC Range SafetyEr4ines
CutoffB2 3 3

..j
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t Contacts - Schematic Sleet No.

Relay# Function NC NO NC NO NC NO Coil

K208 S-II Engine No. 1 Cutoff _ 4 4

K209 S-If Engine No. 1 LOX and
LH 2 l>revalvesControl 4 4 4

K210 S-H Prcvalve Lock mt

Command from GS_. 4 4 4

1<212 Timers Test 2 _ 6

K214-1 Normal S-If Engines Cutoff B1 4 4

K214-2 Normal S-Ii Engines Cutoff B2 4 4

I(215-1 Normal S-H Engines Cutoff A1 4 4

K215-2 Normal S-II Engines Cutoff A2 4 4

i<216 S-Ii All Engines Start Command 4 4

K217 S-I/ Engkncs Prevent Start 4 4

K218 S-II Engines Prevent Start
_'_ By-pass Command 4 4

K219 S-IC All Engin(._OK B 2 2

K220 Excessive Roll Rate Indication 7 7 8

K221 Excessive Pitch and Yaw Rate
indication A 7 7 8

K222 Excessive Pitch a : Yaw Rate

Indication B 7 7 8

t
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DRAWING NOTES:

bus, +6D95, can
The Auto-Abort be

energlzed from the excessive rate
circuit as well as the two engine out
clrcmt.

This function is not programmed oll the
switch selector for this mission.

This circuit is not active on this mission
and the function is inhibited.

t
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